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EXECUTIVE SUMMARY

INTRODUCTION

This Combined Alternative Analysis (CAA) report discusses
the study methods used in developing and evaluating remedial
action alternatives for the Environmental Conservation and
Chemical Corporation (ECC) site and the Northside Sanitary
Landfill (NSL) site. The alternatives developed in this
report are derived from the alternatives developed for the
individual sites and discussed in the ECC and NSL Feasibility
Study (FS) reports. The purpose of combined alternatives
for the adjacent sites is to ensure the remedial actions are
compatible with each other, to avoid duplicate remedial
actions, and to integrate remedial actions to achieve cost
savings. The Comprehensive Environmental Response, Compen-
sation and Liability Act (CERCLA) Section 104(d)(4) states
that sites geographically close or posing similar threats to
the public health, welfare, and the environment may be
treated as one site.

The U.S. Environmental Protection Agency (EPA) uses this
report to recommend a cost-effective remedial action alter-
native for the sites in accordance with the National Oil and
Hazardous Substances Contingency Plan (NCP) (February 18,
1986). Section 300.68(i) of the NCP states the appropriate
extent of remedy is defined as a "cost effective remedial
alternative that effectively mitigates and minimizes threats
to and provides adequate protection of public health and
welfare and the environment."

The CAA report is based on information contained in the fol-
lowing reports:

o Final ECC Remedial Investigation (RI) Report,
March 14, 1986

o Final NSL RI Report, March 27, 1986
o Public Comment ECC FS Report November 7, 1986
o Public Comment NSL FS Report November 7, 1986

SITE BACKGROUND

The ECC and NSL sites are next to each other in a rural area
of Boone County, Indiana, near the intersection of State
Route 32 and U.S. Highway 421 and about 10 miles northwest
of Indianapolis. The ECC site occupies 6.5 acres immediate-
ly west of the 168-acre NSL site, of which approximately
70 acres is landfilled.

NSL is a privately owned and operated active solid waste
disposal facility. The site has been active since at least
1962 and has accepted various industrial and municipal



wastes during the course of its operation. The vice presi-
dent of NSL has estimated 16 million gallons of hazardous
wastes have been disposed of in the landfill. A 3-acre oil
separation lagoon on the landfill surface is evident in a
1977 aerial photograph. The site has had recurring opera-
tional deficiencies as reported by the Indiana State Board
of Health (ISBH). The EPA detected leachate running into
Finley Creek, and groundwater contamination was detected in
monitoring wells at the site. The site was placed on the
National Priorities List in 1983.

ECC began operations in 1977 and was engaged in the recovery/
reclamation/brokering of primary solvents, oils, and other
wastes received from industrial clients. Waste products
were received in drums and bulk tankers and prepared for
subsequent reclamation or disposal. Reclamation processes
included distillation, evaporation, and fractionation to
reclaim solvents and oil.

Several memorandums from ISBH discuss the disposal of ECC
wastes in the NSL landfill. ECC wastes reportedly disposed
of at NSL were 5,000 gallons/month of wastewater from the
ECC oil reclamation process, still bottoms and solvent
recovery waste, 50 to 80 drums/day of paint4kludge, thinner,
stain and resin sludge, and at least 7,000 drums of unreported
contents.

Drum shipments to ECC were halted in February 1982 after EPA
and ISBH investigations showed accumulation of contaminated
stormwater onsite, inadequate management of drum inventory,
and several spill incidents. In 1983 ECC was placed on the
National Priorities List (NPL) of hazardous waste sites.
EPA subsequently conducted removal actions at ECC including
removal, treatment, and disposal of cooling pond waters,
about 30,000 drums of waste, 220,000 gallons of hazardous
waste from tanks, and 5,650 cubic yards of contaminated soil
and cooling pond sludge.

SITE DESCRIPTION

The area surrounding the sites is largely undeveloped. Land
use to the east and south of the site is agricultural, to
the west and north it is residential. Approximately 50 resi-
dences ".re within 1 mile of the site.

An unnamed drainage ditch that separates NSL from the ECC
site flows into Finley Creek near the southwest corner of
the landfill. Finley Creek discharges into Eagle Creek about
one-half mile downstream of the site. Eagle Creek then flows
south for about 9 miles before emptying into the Eagle Creek
Reservoir, which is used by the City of Indianapolis for a
portion of its drinking water supply.



RESULTS OF
REMEDIAL INVESTIGATIONS

Remedial investigations including soil, hydrogeologic, surface
water, and sediment investigations of the sites began in
1983 and continued to November 1985. Details of the inves-
tigations are included in the ECC and NSL Remedial Inves-
tigation Reports.

ECC SITE

Soil contaminants found onsite were primarily volatile organic
compounds (VOC's) and phthalates. Migration of VOC's in the
soil to the shallow saturated silty clay zone has occurred
onsite. The shallow sand and gravel deposit (approximately
18 feet below ground surface) has also been found to be con-
taminated with VOC's though the source may have been a former
cooling pond onsite rather than downward migration from the
shallow saturated zone. Organic contaminants were also found
in Finley Creek immediately downstream of the site.

Under existing site conditions, the VOC's and certain
phthalates will tend to leach from subsurface soil into the
groundwater and slowly migrate to the unnamed ditch or Finley
Creek downgradient of the site. Once in the surface waters,
contaminants will either volatilize, adsorb to sediment, or
experience dilutions on the order of 20 to 1 before reaching
the downstream Eagle Creek Reservoir.

NSL SITE

Soil contaminants found in peripheral subsurface soils were
primarily organic and inorganic compounds. The sand and
gravel lens near the surface in the southwest corner of the
site (the lens constitutes the shallow sand and gravel deposit
beneath the ECC site) has also been found to be contaminated
with VOC's. Organic contaminants were also found in Finley
Creek immediately downstream of the site.

Specific contaminant types and quantities disposed of at the
NSL site are largely unknown. Data are also unavailable to
locate the burial areas within the 70-acre landfill with the
exception of the oil separation lagoon.

Since contamination within the landfill cannot be quanti-
fied, it is not possible to estimate future releases of con-
taminants nor the resulting effects on the surrounding
environment. Over time, contaminants at the site perimeter
would be expected to increase to a maximum level and then
decrease to background concentrations. It is possible that
if contaminant types or levels increase, the time period
before which concentrations permanently decrease to nonhaz-
ardous levels may be 100 years or longer.



ENDANGERMENT ASSESSMENT
RESULTS

The endangerment assessment found that under the no action
alternative potential unacceptable risks to human health and
the environment exist at the ECC and NSL sites. These risks
are summarized in Table 1.

The exposure pathway potentially affecting the largest number
of people is release of contaminants to Finley Creek from
groundwater or landfill leachate and their subsequent trans-
port to Eagle Creek Reservoir. Current contaminant concen-
trations measured in groundwater and in Finley Creek do not
result in levels posing a threat to human health when they
reach the drinking water intake of the reservoir. This is
based on the evaluation of contaminant concentrations assuming
dilution only. Further reductions in concentrations would
be expected from volatilization, adsorption, and degradation.
Contaminant concentrations in groundwater and in Finley Creek,
however, could increase in the future either as a result of
contaminant migration from source areas or as a result of
new contaminants created in degradation processes. It is
possible that threats to human health could occur in the
future for the population served by the Eagle Creek Reservoir.

ASSEMBLY OF REMEDIAL ACTION
ALTERNATIVES

Remedial action goals were developed to address the site
problems identified in the endangerment assessment.

With these goals in mind.- CAA alternatives were developed by
combining the components of ECC and NSL alternatives pre-
sented in their respective FS reports. The major components
and objectives of the alternatives are described below.

ALTERNATIVE 1—NO ACTION

The no action alternative provides a baseline for comparison
of other alternatives. Since remedial actions would not be
taken at the site, the public health and environmental risks
would be identical to those described in the endangerment
assessment.

ALTERNATIVE 2—ACCESS RESTRICTIONS WITH SOIL COVER AND LEACHATE
COLLECTION AND TREATMENT

Alternative 2 includes deed restrictions, fencing, a soil
cover over the landfill to promote revegetation, a soil cover
over the ECC site, disposal of sediment on NSL, rerouting
the surface waters, collection and treatment of the leachate
seeps (estimated flowrate of 40 gpm), and monitoring of the
leachate, groundwater, and surface water. The intent was to



Table 1 (Page 1 of 2)
SUMMARY OF EXPOSURE PATHWAYS AND ASSOCIATED RISKS

Operable Unit

Soil and Landfill Contents

Surface Soil

Landfill Contents
and Subsurface Soil

Leacbate Sediment
and Sediment in
Old Creek Beds of
Finley Creek

Leachate

Leachate Seeps

Leacbate Liquid
in Collection Syste

Landfill Liquid

Groundwater

Exposure Pathways

Direct contact, inhalation,
and ingestlon of surface
contaminants. Transport of
contaminants offslte as dust
and runoff.

Associated Risks

Future development onsite or
erosion of the landfill sur-
face could result in direct
contact, Inhalation, and in-
gestion of contaminants.

Direct contact, inhalation,
and Ingestlon of contami-
nants. Transport of contami-
nants as dust and runoff.

Direct contact, inhalation,
and ingestlon of contami-
nants. Discharge of contami-
nants to surface waters.

Direct contact, inhalation,
and ingestion of contami-
nants.

Future development onsite
could result in direct
contact, inhalation, and
Ingestlon of contaminants.

Installation of a potable
well within the zones of
contamination could result in
direct contact, Inhalation,
and ingestion of
contaminants.

Based on a limited number of samples
of NSL, the landfill surface does not
appear to be contaminated.

Soil cover material at ECC was not
found to be contaminated before
placement onsite. Contaminated
ponded water on the cover indicates
cover may contain contaminants.
Potential exists for adverse health
effects though data do not exist to
quantify risk.

If development or erosion occur,
potential for adverse health effects
from exposure exists. Excess
lifetime cancer risks foe,ingestion
at_ECC range from 4 x 10 to 8 x
10 . The exposure to the NSL
landfill contents could not be
quantify. However, development is
the proximity of the landfill is
highly unlikely.

Potential exists for adverse health
effects resulting from long term
exposure to contaminants. This Is
based on one leachate sediment
sample which contained lead and
chlordane and one creek bed
sediment sample which contained
PCB's.

Current risk to public health and
environment is negligible since long
term Ingestlon and use of the leachate
liquid is highly unlikely. However,
leachate seeps represent the potential
for future release of contaminants
that could result in adverse health
effects for humans and adverse effects
on the aquatic ecosystem in the
surface waters.

Current unacceptable risk to public
health and environment is minimal
since long term exposure is highly
unlikely. Potential exists for
contamination to increase from future
releases.

Potential exists for adverse health
effects; however, development in the
proximity of the landfill is highly
unlikely.

Potential for adverse health effects
from long-term exposure. Several
Maximum Contaminant Limits (MCL's) are
exceeded. Excess lifetime cancer risk
can be as high as 4x10 .



Table 1 (Page 2 of 2)

Operable Unit Exposure Pathways Associated Risks

Groundwater (Cont.) Discharge of contaminants to
surface waters.

Possible migration of
contaminants offsite.

Surface Water
and Sediment

Possible migration of con-
taminants to a deep aquifer.

Contact or assimilation of
contaminants by aquatic life.

Direct contact, inhalation,
and ingestion of contami-
nants.

Transport of contaminants
downstream to Eagle Creek and
Eagle Creek Reservoir, a
water supply source.

Potential for adverse health effects
from ingestion of fish
bioconcentrating contaminants at
projected surface water concentrations
from ECC_ Excess lifetime cancer risk
of 1x10 6 to 3xlO~ . Projected
concentrations exceed WQC for
protection of human health from
ingestion of aquatic organisms.

Concentrations of contaminants in
groundwater do not currently suggest a
threat to aquatic life as measured by
ambient water quality criteria and
LCjQ values.

However, potential for increasing
contaminant types or levels in
groundwater and surface water could
result in adverse effects on public
health and aquatic life.

Groundwater is believed to discharge
to Finley Creek. In this case, risk
from offsite migration is negligible.
If additional investigations indicate
that groundwater is flowing under
Finley Creek and to the south, the
risk would be reevaluated.

Groundwater gradients are upward
and this pathway is not possible.

Concentrations of contaminants in the
surface waters and sediment do not
currently suggest a threat to aquatic
life as measured by ambient water
quality criteria and LC.g values.

However, potential for increasing
contaminant types or levels in
groundwater and surface water could
result in adverse effects on public
health and aquatic life.

Concentrations of contaminants in the
surface waters and sediment do not
currently suggest a threat to human
health. Ingestion and use of water In
Finley Creek and the unnamed ditch are
highly unlikely. Increases in
contaminant types or levels in future
could result in adverse health
effects.

Concentrations of contaminants In the
surface waters and sediment do not
currently suggest a threat to human
health. Future release of
contaminants to the surface waters may
change the concentrations and risk to
public health could occur.
Degradation products such as vinyl
chloride may increase in the future
and could become a threat to public
health.
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present a low-cost alternative that offers the lowest level
of protection to public health and the environment. If con-
taminant concentrations in the proposed monitoring wells
exceed applicable and relevant and appropriate requirements
(ARAR's), future remedial actions would be initiated.

ALTERNATIVE 3—ACCESS RESTRICTIONS WITH RCRA CAP AND LEACHATE
COLLECTION AND TREATMENT

Alternative 3 is identical to Alternative 2 with the excep-
tion of a RCRA cap over both sites in place of a soil cover.
This alternative is intended to provide a greater level of
public health protection by reducing contaminant migration
to the groundwater through reduction in surface water infil-
tration while also meeting technical requirements of landfill
capping for site closure under RCRA. Monitoring would still
be necessary to detect migration of contaminants in the ground-
water. The quantity of leachate migrating to the groundwater
will be reduced significantly; however, the potential for
future contamination of the groundwater remains. As with
Alternative 2, if contaminant concentrations in the proposed
monitoring wells exceed ARAR's, future remedial actions would
be initiated.

ALTERNATIVE 4—ACCESS RESTRICTIONS WITH SOIL COVER, LEACHATE
COLLECTION, GROUNDWATER INTERCEPTION, AND TREATMENT

Alternative 4 is essentially identical to Alternative 2 with
the addition of groundwater interception to prevent the migra-
tion of groundwater contaminants offsite or to the surface
waters. This alternative addresses the groundwater and sur-
face water operable unit goals of providing adequate pro-
tection of public health and the environment from future
contamination of the surface water. Leachate from NSL would
continue to migrate to the groundwater so collection and
treatment would be required indefinitely at NSL. At ECC,
soil contaminants which leach to groundwater would be removed
and treated, though treatment of the combined flow of 140 gpm
would also likely be required indefinitely (possibly for
100 years or more).

ALTERNATIVE 5—ACCESS RESTRICTIONS WITH RCRA CAP, LEACHATE
COLLECTION, GRCUNDWATER INTERCEPTION, AND TREATMENT

Alternative 5 includes leachate and groundwater interception
and treatment similar to Alternative 4 but with a RCRA cap
over the sites. The objective of the cap is to minimize
further leaching of contaminants in the soil or landfill
contents to the groundwater. This may eventually allow ter-
mination of the groundwater collection and treatment system
though leachate collection and treatment would continue to
be necessary. Treatment of an estimated 100 gpm would be
necessary initially and would decline to 65 gpm after about
5 years.



ALTERNATIVE 6—ACCESS RESTRICTIONS WITH RCRA
CAP, LEACHATE COLLECTION, GROUNDWATER ISOLATION,
AND TREATMENT

Alternative 6 employs a groundwater collection system intended
to lower the water table beneath the contaminated or poten-
tially contaminated zones at both sites, thus isolating the
contaminants from the groundwater. Combined with a RCRA cap
the alternative is intended to eventually prevent further
contamination of the groundwater and result in groundwater
treatment of leachate only. The initial flow requiring
treatment is estimated at 340 gpm, declining to 210 gpm after
5 years and finally to 6 gpm within 15 years. The collection
system, however, would be operated indefinitely to maintain
the lower water table. This alternative is intended to provide
a greater level of protection to the public health and environ-
ment by reducing contaminant migration.

ALTERNATIVE 7—ACCESS RESTRICTIONS WITH RCRA
CAP, LEACHATE COLLECTION, GROUNDWATER ISOLATION,
AND TREATMENT, AND ECC SOIL VAPOR EXTRACTION

Alternative 7 incorporates all the components and objectives
of Alternative 6 with the additional treatment of
ECC-contaminated soil. Soil vapor extraction would be used
to reduce VOC's in the unsaturated zone to below 10~ cancer
risk levels. The public health risk from direct contact
with ECC-contaminated soil in the event of site development
would be greatly reduced. It is not expected that this would
reduce the groundwater treatment period.

ALTERNATIVE 8—ACCESS RESTRICTIONS WITH RCRA CAP, LEACHATE
COLLECTION, GROUNDWATER ISOLATION AND TREATMENT, AND ECC
SOIL INCINERATION

Alternative 8 incorporates the objectives of Alternative 7.
However, ECC soil contaminated with organics is treated via
onsite incineration. All soil with organic contaminant levels
above 10 cancer risk levels or acceptable daily intake
levels would be incinerated. This results in permanent
destruction of organic contaminants.

ALTERNATIVE 9—ACCESS RESTRICTIONS WITH ONSITE RCRA LANDFILL

Alternative 9 includes deed restrictions; excavation of the
landfill contents, peripheral soils, sediments, and
ECC-contaminated soil; and disposal of the waste materials
in an onsite RCRA-type landfill. This alternative addresses
all the operable unit goals and provides the highest level
of protection of all the alternatives.



DETAILED ANALYSIS OF ALTERNATIVES

Each alternative is evaluated using technical, public health
and welfare, environmental, institutional, and cost criteria.
The detailed cost analysis for each alternative includes
estimates of operation and maintenance (O&M) costs, capital
costs, replacement costs, and development of present worth.

The results of the detailed analysis are summarized in Table 2

COMPARISON OF ALTERNATIVES

ALTERNATIVE 1—NO ACTION

The No Action Alternative does not mitigate or minimize the
existing threats to public health and environment identified
in the endangerment assessments for the sites and summarized
in Chapter 1 of this report. Potential adverse effects exist
for exposure to contaminants in soils, landfill contents,
sediment, leachate, groundwater, and surface waters. Since
remedial actions are required to mitigate or minimize these
existing or potential exposures, the No Action Alternative
is not recommended by U.S. EPA.

ALTERNATIVE 2—ACCESS RESTRICTIONS WITH SOIL COVER,
LEACHATE COLLECTION AND TREATMENT

The total present worth of Alternative 2 is $18,100,000.
It is considered by EPA to be effective in mitigating and
minimizing threats to public health and the environment from
exposure to contaminated soils, landfill contents, sediment
and leachate.

The remedial actions do not address leaching of contaminants
to the groundwater or migration of contaminated groundwater
to surface water. This alternative relies on monitoring to
detect increases in contaminant levels or types in ground-
water and surface water. Because groundwater monitoring
locations of necessity are located very near surface water
discharge areas, there may not be sufficient time for imple-
mentation of remedial actions before adverse effects occur
if previously undetected contaminants or increased levels of
contaminants are detected. Since the potential for increas-
ing contaminant levels or types is great because of the heav-
ily contaminated ECC soils and the reported large quantities
of hazardous waste disposed of at NSL, monitoring alone is
not considered a reliable means of protecting the public
health and environment. Therefore, Alternative 2 is not
recommended by EPA.



EVALUATION
CRITERIA

Technical

ALTERNATIVES
Access Restrictions With RCRA Cap,
Leactiace Collection, Groundwater

____Isolation and Treatment____

Effective in protecting public
health from direct contact with
contaminants given proper implemen-
tation of deed restrictions and
maintenance of RCRA cap for an
indefinite period. Long-term
reliability of deed restriction
Implementation is unknown.

Effective in protecting public
health from direct contact with
contaminants by eliminating surface
water leachate discharge. Leachate
collection and RCRA cap eliminates
leachate discharges to surface
water. Leachate can still migrate
to groundwater, but quantity is
reduced by an estimated 90 percent.
Groundwater Is subsequently
collected and treated.

Effective In eliminating direct
consumption of groundwater given
proper Implementation of deed
restrictions prohibiting
installation of wells onslte.

Groundwater isolation nay eventually
eliminate risk to public health from
direct consumption of groundwater
onsite by lowering the water table
below zone of contamination.

Effective in preventing Migration of
contaminated groundwater to surface
water or offsite.

Monitoring results are important to
reliable operation of groundwater
isolation system. Frequent water
level monitoring is necessary to
assure low water table is
maintained.

Releases from leaking drums or pools
of immiscible fluids may migrate to
the lowered water table and result
In continued treatment of groundwater.

Failure of collection or treatment
system Is not likely to pose risk to
public health or environment over
the short-terra at present contami-
nant levels. If leachate or
groundwater contaminant levels
increase in futuret additional
onslte storage volume should be
considered.

Groundwater isolation system
provides additional time for further
remediation if failure detected.

Estimated time of design and
construction is 1 to 2 years.

ALTERNATIVE 7
Access Restrictions With RCRA Cap,
Leachate Collection, Croundwater
Isolation and Treatment, and
ECC Soil Vapor Extraction

Effective in protecting public health
from direct contact with contaminants
given proper implementation of deed
restrictions and maintenance of RCRA
cap for an indefinite period. Long-
term reliability of deed restriction
implementation is unknown.

Public health risk from future site
excavation and direct contact, .
Inhalation, and ingestion of VOC's
in ECC contaminated soil Is reduced
to below 10 cancer risk levels.
Potential ADI exceedance for lead and
cadmium is unchanged but mitigated by
access restrictions and cap.

Effective in protecting public health
from direct contact with contaminants
by eliminating surface water leachate
discharge. Leachate collection and
RCRA cap eliminates discharges to
surface water. Leachate can still
migrate to groundwater, but quantity
is reduced by an estimated 90 percent.
Groundwater is subsequently collected
and treated.

ECC soil vapor extraction greatly
reduces generation of contaminated
leachate.

Effective in eliminating direct con-
sumption of groundwater given proper
implementation of deed restrictions
prohibiting installation of wells
onslte.

Groundwater isolation may eventually
eliminate risk to public health from
direct consumption of groundwater
onslte by lowering the water table
below zone of contamination.

Effective in preventing migration of
contaminated groundwater to surface
water or offsite.

Monitoring results are important to
reliable operation of groundwater
Isolation system. Frequent water
level monitoring is "ecessary to
assure low water table is maintained.

Releases from leaking drums or pools
of ioniseible fluids may migrate to
the lowered water table and result In
continued treatment of groundwater.

Failure of collection or treatment
system is not likely to pose risk to
public health or environment over the
short-term at present contaminant
levels. If leachate or groundwater
contaminant levels increase In future,
additional onslte storage volume
should be considered.

Groundwater Isolation system provides
additional time for further remedia-
tion if failure detected.

Installation of cap over ECC would
follow the 2 to 4 year operation
period of soil vapor extraction.
Total estimated time of design and
construction is 3 to 6 years.

ALTERNATIVE 8
Access Restrictions Uith RCRA Cap,
Leachate Collection, Groundwater

Isolation and Treatment, and
______ECC Soil Incineration____

Effective In protecting public health
from direct contact with contaminants
given proper Implementation of deed
restrictions and maintenance of RCRA
cap for an indefinite period. Long-
term reliability of deed restriction
Implementation is unknown.

Public health risk from future site
excavation and direct contact,
inhalation, and ingestion of organic
contaminants in soil reduced to below
10 cancer risk levels. Potential
ADI exceedance for lead and cadmium
is unchanged but mitigated by access
restrictions and cap.

Effective in protecting public health
from direct contact with contaminants
by eliminating surface water leachate
discharge. Leachate collection and
RCRA cap eliminates discharges to
surface water. Leachate can still
migrate to groundwater, but quantity
is reduced by an estimated 90 percent.
Groundwater is subsequently collected
and treated.

ECC soil incineration greatly reduces
generation of contaminated leachate.

Effective in eliminating direct
consumption of groundwater given
proper implementation of deed
restrictions prohibiting Installation
of wells onsite.

Groundwater isolation may eventually
eliminate risk to public health from
direct consumption of groundwater
onsite by lowering the water table
below zone of contamination.

Effective in preventing migration of
contaminated groundwater to surface
water or offsite.

Monitoring results are important to
reliable operation of groundwater
isolation system. Frequent water
level monitoring is necessary to
assure low water table Is maintained.

Releases from leaking drums or pools
of immiscible fluids may migrate to
the lowered wat«r table and reault In
continued treatment of groundwater.

Failure of collection or treatment
system is not likely to pose risk to
public health or environment over the
short-term at present contaminant
levels. If leachate or groundwater
contaminant levels Increase in
future, additional onsite storage
volume should be considered.

Groundwater isolation system provides
additional time for further remedia-
tion if failure detected.

Installation of cap over ECC would
follow the 3 to 4 years implementa-
tion period of ECC soil incineration.
total estimated time of design and
construction is k to 6 years.

ALTERNATIVES
Access Restrictions Uith Onslte

_________RCRA Landfill_________

Effective In protecting public health
from direct contact with contaminants
given proper Implementation of deed
restrictions and maintenance of RCRA
cap for an indefinite period. Long-
term reliability of deed restriction
implementation is unknown.

Effective in protecting public health
from direct contact with contaminants
by eliminating surface leachate
discharge. If properly constructed,
the onslte RCRA landfill would prevent
leachate discharges.

Effective in eliminating direct con-
sumption of groundwater given proper
implementation of deed restrictions
prohibiting installation of wells
onsite.

Effective in preventing migration of
contaminated groundwater to surface
water or offsite.

Long-term reliability of RCRA
landfills has not been demonstrated
though is believed to be good given
proper maintenance.

Monitoring is essential to check the
integrity of the landfill liner.

Estimated time of design and
construction Is 3 to 5 years.

Potential for exposure of construction
workers during excavation Is very
high.

Public Health
and Environment

Short-terra adverse construction
effects on aquatic habitat likely
due to stream relocation will be
mitigated by stream rehabilitation

Noise and dust generated by truck
traffic during RCRA cap
construction.

Aquatic habitat Improves over time
because of cessation of contaminant
discharge to Finely Creek.

Short-term adverse construction
effects on aquatic habitat likely due
to stream relocation will be mitigated
by stream rehabilitation.

Aquatic habitat improves over time
because of cessation of contamination
discharge to Finley Creek.

Noise and dust generated by truck
traffic during RCRA cap construction.

Short-term adverse construction
effects on aquatic habitat likely due
to stream relocation will be
mitigated by stream rehabilitation.

Aquatic habitat improves over time
because of cessation of contaminant
discharge to Finley Creek.

Noise and dust generated by truck
traffic during RCRA cap construction.

Release of contaminants to the air or
surface water during ECC soil
excavation c_ou_ld occur. _ ___

Short-term Adverse construction
effects on aquatic habitat likely due
to stream relocation will be mitigated
by stream rehabilitation.

Aquatic habitat improves over time
because of cessation of contaminant
discharge to Finely Creek.

Releases of contaminants to the air or
surface water during landfill
excavation could occur.

Short-term generation of noise and
djj»t fro« truck traffic and heavy
equipment operation onsite during KCRA
landfill construction.

Institutional All standards will be met. CERCLA
goal of protection of public health,
welfare, and environment is
achieved.

All standards will be met. CERCLA
goal of protection of public health,
welfare, and environment is achieved.

All standards will be met. CERCLA
goals will be »et. Requires
dellstlng of residue to dispose of It
onsite. No permits required but need
to follow technical requirements.

All standards will be met. CERCLA
goal of protection of public health,
welfare, and environment is achieved.

COST
Capital $27,600,000
Annual Average
Operation and Maintenance 849,000

Total Preaent Worth 37,300,000

$28,500,000

896,000
39,300,000

$66,400,000

849,000
76,100,000

$105,000,000

275,000
108,000,000

TABLE 2 (Page 2 of 2)
SUMMARY OF DETAILED
EVALUATION OF ALTERNATIVES
ECC-NSL CAA



EVALUATION
CRITERIA

Technical

ALTERNATIVE 1
No Action

Potential exists for adverse health
effects resulting from exposure to
subsurface soil, landfill contents,
and leachate sediments and sediments
In the old creek beds of Finley
Creek. Soil cover at ECC may pose
low level public health risk.

Potential exists for adverse effects
to public health and environment
from future releases of contaminants
in leachate.

Potential exists for adverse health
effects from consumption of contami-
nated groundwater or fish that have
bloconcentrated contaminants.
Potential exists for adverse effects
on public health and environment
from future releases of contaminants

ALTERNATIVE 2
Access Restrictions With Soil Cover,
Leachate Collection and Treatment_

Effective in protecting public health
from direct contact with soil contami-
nants given proper implementation of
deed restrictions and maintenance of
soil cover for an indefinite period.
Long-term reliability of deed
restriction implementation is unknown.

Effective in protecting public health
fron direct contact with leachate
contaminants by eliminating surface
leachate discharge. Leachate collec-
tion and soil cover eliminates leach-
ate discharges to surface water.
Leachate can still migrate to ground-
water.
Migration of contaminated groundwater
to surface water is not eliminated.
Groundwater and surface water monitor-
ing should allow detection of contami-
nants posing risks. However,
sufficient time to implement remedial
action may not be available before
public health or environment are
affected.

Monitoring frequency and comprehen-
siveness are critical to successful
implementation.

Estimated time of design and
construction la 6 months to 1 year.

ALTERNATIVES
Access Restrictions Wich RCpA Cap,
Leachate Collection and Treatment

Effective in protecting public health
from direct contact with contaminants
given proper Implementation of deed
restrictions and maintenance of RCRA
cap for an Indefinite period. Long-
term reliability of deed restriction
implementation is unknown.

Effective in protecting public health
from direct contact with leachate
contaminants by eliminating surface
leachate discharge. Leachate
collection and RCRA cap eliminates
leachate discharges to surface water.
Leachate can still migrate to
groundwater, but quantity Is reduced
by an estimated 90 percent.

Migration of contaminated groundwater
to surface water is not eliminated,
although would be reduced relative to
Alternative 2. Groundwater and
surface water monitoring should allow
detection of contaminants posing
risks. However, sufficient time to
implement raitlgative action may not
be available before health or
environment are affected. . .

Monitoring frequency and comprehen-
siveness are critical to successful
implementation.

Estimated time of design and
construction is X to 2 years.

ALTERNATIVE 4
Access Restrictions With Soil Cover,

Leachate Collection, Groundwater
____Interception^ind jreatroenj:___

Effective in protecting public health
from direct contact with contaminants
given proper implementation of deed
restrictions and maintenance of soil
cover for an Indefinite period. Long"
term reliability of deed restriction
implementation is unknown.

Effective in protecting public health
from direct contact with leachate
contaminants by eliminating surface
leachate discharge. Leachate and
groundwater collection and soil cover
eliminates discharges to surface
water. Leachate can still migrate to
groundwater which Is subsequently
collected and treated.

Effective in preventing migration of
contaminated groundwater to surface
water or offsite.

Monitoring results are Important to
reliable operation of groundwater
interception and treatment system.

Failure of collection or treatment
system is not likely to pose risk to
public health or environment over the
short-term at present contaminant
levels. If leachate or groundwater
contaminant levels increase in future,
additional storage volume should be
considered.

Estimated time of design and
construction Is 1 year.

ALTERNATIVE 5
Access Restrictions With RCRA Cap,
Leachate Collection, Groundwater

___Interception and Treatment___

Effective in protecting public
health from direct contact with
contaminants given proper implemen-
tation of deed restrictions and
maintenance of RCRA cap for an
indefinite period. Long-term
reliability of deed restriction
Implementation is unknown.

Effective in protecting public
health from direct contact with
contaminants by eliminating surface
water leachate discharge. Leachate
collection and RCRA cap eliminates
leachate discharges to surface
water. Leachate can still migrate
to groundwater, but quantity is
reduced by an estimated 90 percent.
Groundweter is subsequently
collected and treated.

Effective In eliminating direct
consumption of groundwater given
proper Implementation of deed
restrictions prohibiting
installation of wells onslte.

Effective In preventing migration of
contaminated groundwater to surface
water or offsite.

Monitoring results are important to
reliable operation of groundwater
Interception and treatment system.

Failure of collection or treatment
system is not likely to pose risk to
public health or environment over
the short-term at present, contaminant
levels. If leachate or groundwater
contaminant levels increase In
future, additional onslte storage
volume should be considered.

Estimated time of design and
construction la 1 year.

Public Health
and Environment

Short-term adverse construction
effects on aquatic habitat likely due
to stream relocation will be mitigated
by stream rehabilitation.

Minor dust releases and noise
generation during site work.

Short-term adverse construction
effects on aquatic habitat likely due
to stream relocation will be
mitigated by stream rehabilitation

Noise and dust generated by truck
traffic during RCRA cap construction.

Short-term adverse construction
effects on aquatic habitat likely due
to stream relocation will be mitigated
by stream rehabilitation

Minor dust releases and noise genera-
tion during site work.

Aquatic habitat Improves over time
because of cessation of contaminant
discharge to Finley Creek.

Short-tern adverse construction
effects on aquatic habitat likely
due to stream relocation will be
mitigated by stream rehabilitation.

Noise and dust generated by truck,
traffic during RCRA cap construc-
tion.

Aquatic habitat Improves over tine
because of cessation of contaminant
discharge to Finley Creek.

Institutional Uncontrolled hazardous waste site
does not neet goals of CERCLA.
Groundwater in violation of drinking
water quality criteria, Surface
water exceeds ambient water quality
criteria for protection of human
health.

Water quality criteria may be
violated. May need to acquire land
and Implement deed restrictions. The
potential for releases of contaminated
groundwater fron the site continues,
so policy of CERCLA may not be met.

Water quality criteria nay be
violated. May need to acquire land
and inplenent deed restrictions. The
potential for releases of
contaminated groundwater from the
site continues, so policy of CERCLA
nay not be met.

The CERCLA goal of protection of
public health, welfare, and
environment is achieved.

All standards will be met. CERCLA
goal of protection of public health,
welfare, and environment is
achieved.

COST
Capital
Annual Average
Operation and Maintenance

Total Present Worth
-0-
-0-

$ 8,710,000

941,000
18,100,000

$21,400,000

819,000
29,900,000

811,200,000

982,000
20,800,000

$24,900,000

832,000
33,900,000

TABLE 2 (Page 1 of 2)
SUMMARY OF DETAILED
EVALUATION OF ALTERNATIVES
ECC-NSLCAA



ALTERNATIVE 3—ACCESS RESTRICTIONS WITH RCRA CAP,
LEACHATE COLLECTION AND TREATMENT

The present worth of Alternative 3 is $29,900,000. The cap
would reduce leaching of contaminants to the groundwater by
an estimated 90 percent and as a result it would reduce the
potential for contaminant levels to increase in the future.
Migration of groundwater contaminants to surface water, how-
ever, would not be mitigated and, as with Alternative 2,
protection of public health and environment would be depen-
dent on groundwater and surface water monitoring. As dis-
cussed earlier, monitoring alone is not considered reliable.
Alternative 3 is not considered to provide adequate protec-
tion of public health and the environment and is not
recommended by EPA.

ALTERNATIVE 4—ACCESS RESTRICTIONS WITH SOIL COVER,
LEACHATE COLLECTION, GROUNDWATER INTERCEPTION
AND TREATMENT

The present worth cost of Alternative 4 is $20,800,000.
This alternative is considered effective in protecting
public health and the environment from site contamination.
The groundwater and leachate collection and treatment
systems, however, would be required to operate for a long
period of time, possibly in excess of 100 years, because
contaminants could continue to leach from soils and landfill
contents. Though groundwater collection and treatment has
been shown to be reliable, continued maintenance and
operation far into the future cannot be assured.

ALTERNATIVE 5—ACCESS RESTRICTIONS WITH RCRA CAP,
LEACHATE COLLECTION, GROUNDWATER INTERCEPTION
AND TREATMENT

The present worth of Alternative 5 is $33,900,000. The cap
would reduce leaching of contaminants from the unsaturated
zone to the groundwater by an estimated 90 percent and, as a
result, could reduce the potential for contaminant levels to
increase in the future. It is possible that the cap may
also reduce the operational period for the groundwater col-
lection and treatment system, though the actual period of
operation cannot be reliably estimated.

ALTERNATIVE 6—ACCESS RESTRICTIONS WITH RCRA CAP,
LEACHATE COLLECTION, GROUNDWATER ISOLATION
AND TREATMENT

The total present worth of Alternative 6 is $37,300,000.
The groundwater isolation system employed in Alternative 6
lowers the groundwater table below the zone believed to be



currently contaminated. The intent is to isolate contami-
nants in the unsaturated zone so they cannot migrate in
groundwater. Eventually the groundwater would no longer be
contaminated and treatment would not be necessary. This may
occur when the water table is fully lowered, estimated to be
5 years. It is possible, however, that contaminants released
from buried drums or immiscible fluids could migrate to the
lower water table. As a result, the reliability of the
groundwater isolation system to reduce the operational per-
iod of groundwater treatment is not assured. In addition,
the groundwater collection system would have to be operated
indefinitely to maintain the lower water table. As with
Alternatives 4 and 5, the reliability of long-term mainte-
nance and operation of the collection system is unknown.

The isolation system of Alternative 6 does provide substan-
tially more time between a potential collection system fai-
lure and a release of contaminants to surface water. This
occurs because of time necessary for the water table to rise
onsite and groundwater gradients reverse. Since the time
available under Alternatives 4 and 5 is considered substan-
tial, this is not considered a significant benefit.

ALTERNATIVE 7—ACCESS RESTRICTIONS WITH RCRA CAP,
LEACHATE COLLECTION, GROUNDWATER ISOLATION AND
TREATMENT, AND ECC SOIL VAPOR EXTRACTION

The present worth of Alternative 7 is $39,300,000. The
major public health and environmental benefit of soil vapor
extraction is the removal of the relatively mobile volatile
organic compounds (VOC's) from the soil. This results in a
reduced potential for human exposure or overland migration
of VOC contaminants offsite in the event of site development.
The probability of site development, in violation of deed
restrictions, at some point in the future is not known but
is believed to be minimal because of the presence of the
immediately adjacent NSL site. If site development were to
occur, health threats from exposure to other organic and
inorganic contaminants would still be present. Removal of
VOC's from the unsaturated zone would have little effect on
the operational period of the groundwater collection system
since these contaminants would be nearly immobilized by the
construction of a RCRA cap over the ECC site.

Because a public health threat would remain in the event of
future ECC site development and because removal of VOC's
from the unsaturated zone is not expected to affect ground-
water collection and treatment, the advantages of soil vapor
extraction are not considered great. The expenditure of
$2,000,000 in present worth for ECC soil vapor extraction
for the marginal reduction in health threat is not consid-
ered cost effective. Alternative 7 is not recommended by
EPA.



ALTERNATIVE 8—ACCESS RESTRICTIONS WITH RCRA CAP,
LEACHATE COLLECTION, GROUNDWATER ISOLATION AND
TREATMENT, AND ECC SOIL INCINERATION

The present worth of Alternative 8 is $76,100,000. ECC soil
incineration would result in the destruction of all organic
contaminantsin soil in the unsaturated zone with contaminants
above the 10~ cancer risk level. The resulting reduction
in health threats in the event of future site development
would be greater than in Alternative 7. The presence of NSL
adjacent to ECC and the restrictions on the deed preventing
site development make this unlikely. The present worth of
$38,800,000 for ECC soil incineration for reducing public
health threats in the unlikely event of future site develop-
ment is not considered cost effective. Alternative 8 is not
recommended by EPA.

ALTERNATIVE 9—ACCESS RESTRICTIONS WITH
ONSITE RCRA LANDFILL

The present worth of Alternative 9 is $108,000,000. The new
landfill would include a double liner, leachate collection
system, leachate and groundwater monitoring system, gas col-
lection system, and multimedia cap.

The new landfill would effectively isolate the contaminants
from the environment. Operation and maintenance of the
facility would be required indefinitely. Though long-term
reliability of the facility is believed to be good, proper
operation and maintenance far into the future cannot be
assured. Exposure of workers to the hazardous materials may
occur during excavation of ECC soils and the landfill. Also
inadvertent releases to the environment by volatilization or
surface erosion during the several years of construction
activity would likely occur. The expenditure of $108,000,000
in present worth is not considered cost effective by EPA
when the hazards induced by site excavation are considered
and the availability of a lower cost alternative with a
similar level of protection for the public health and
environment.

COMPARISON OF ALTERNATIVES 4, 5 AND 6

Alternatives 4, 5 and 6 were all found to provide adequate
protection of public health, welfare, and environment, if
they are operated and maintained through the period of con-
tinued contaminant release. Since this period may be in
excess of 100 years, an important consideration in alterna-
tive selection is to minimize the operation and maintenance
necessary, particularly in regards to collection and treat-
ment of contaminated leachate and groundwater. Generally,
the less operation and maintenance required the more relia-
ble the system will be in the future.
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Alternative 4 requires the greatest amount of treatment for
leachate and groundwater since it does not include a RCRA
cap. An estimated 40 gpm of leachate and 100 gpm of ground-
water may require treatment in excess of 100 years. In
comparison to Alternatives 5 and 6, which include a RCRA
cap, Alternative 4 would have the poorest long-term
reliability for continued effective operation.

Alternatives 5 and 6 both reduce leachate generation to an
estimated 5 gpm as a result of the RCRA cap. The groundwater
isolation system of Alternative 6 could reduce the need for
treatment to leachate only. This could occur as early as
5 years. For the reasons noted earlier, however, this is
uncertain and treatment of groundwater may be required
indefinitely, as is the case for Alternative 5. In addi-
tion, Alternative 6 would require operation and maintenance
of the collection system indefinitely, irrespective of
whether treatment is necessary.

Comparison of the costs of Alternatives 5 and 6 show
Alternative 6 with the following higher costs:

o $2.7 million more in capital cost because of the
groundwater isolation system

o $17,000 more in annual operation and maintenance
costs (assuming 15 years of groundwater treatment
for Alternative 6) as a result of high initial
flow rates

o $3.4 million more in present worth

The present worth of Alternative 6 would still be $1.6 million
more than Alternative 5 if treatment of groundwater could be
terminated after 1 year. Groundwater treatment beyond 15 years
would result in even greater cost differences between Alter-
natives 5 and 6. Because of the greater costs of Alterna-
tive 6 and the uncertainty regarding the period of
groundwater treatment, it is not recommended by EPA.

RECOMMENDED ALTERNATIVE

U.S. EPA's recommended alternative is Alternative 5. The
major components of the alternative are:

o Access restrictions
o Cooling pond sludge removal
o RCRA cap and surface controls
o Monitoring
o Leachate collection
o Groundwater interception
o Treatment

A site plan of Alternative 5 is shown in Figure 1.
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ACCESS RESTRICTIONS

Deed restrictions would be placed on the landfill property
and the ECC site. The restrictions should prevent future

_ development of the land to protect against direct contact
with contaminants or further migration that could result
from site excavation and development. The deed restrictions

._ should also prohibit use of groundwater or installation of
^ wells onsite. Access to the site would be controlled by

completing the fencing around the site perimeter and posting
; signs.

COOLING POND SLUDGE REMOVAL

L Contaminated sludge or soil remaining in the former ECC
cooling pond would be excavated and disposed of at a
licensed RCRA landfill. Soil samples would be collected

i from soil borings in the former cooling pond and analyzed to
*"" determine excavation locations and volumes. Excavated

sludge or soil would be replaced with clean fill. Removal
: of the remaining contaminated sludge would reduce contamina-
i— tion of the sand and gravel deposit beneath ECC. Groundwater

removed during sludge excavation would be transported and
treated at a licensed RCRA facility or treated onsite in the

[__ groundwater treatment system.

RCRA CAP AND SURFACE CONTROLS

*•" These actions include removal of contaminated sediment,
rerouting of creeks, and construction of a multimedia cap

j over ECC and NSL.i
Contaminated leachate sediment and sediment in the ditch

. north of NSL and the old creek beds of Finley Creek would be
[__ excavated, dewatered, and disposed of onsite beneath the

cap. It was assumed for cost estimating that excavation to
a 1-foot depth would be necessary and a total of 4,200 cubic

i yards would be removed. The actual volume removed would be
l— dependent on further sampling undertaken as part of final

design. The creek beds would be backfilled and a soil cover
would be placed over areas not under the cap. Contaminated
water resulting from the dewatering of the sediment would be
treated in the onsite treatment system.

L
L
L

The unnamed ditch would be rerouted to the west of ECC and
portions of Pinley Cretk would be rechannelized. This would
route the surface waters farther away from contaminated
areas and increase the time available between contaminant
detection in groundwater and discharge to Finley Creek or
the unnamed ditch.

The RCRA cap would cover both ECC and NSL and include two
low permeability layers. From top to bottom, the cap
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includes 1 foot of soil for vegetative growth, 1.5 feet of a
~~ sand and gravel for drainage, a 30-mil synthetic membrane,

2 feet of clay, and 1 foot of sand (for gas collection on
the landfill only). Prior to placing the cap, the site

>— would be graded to eliminate sharp grade changes and to
provide for drainage. Also the former process building on
the ECC site would be demolished. The concrete floor and

;__ foundation would remain and the cap placed on top. The cap
""" would be seeded to control erosion and promote evapotrans-

piration.

*- The RCRA cap is expected to reduce the rate of leachate
production from 40 gpm to 5 gpm within 5 years. The resulting
leachate flowrate requiring treatment would also decrease

_ from 40 gpm to 5 gpm.

MONITORING

*"" Contaminant migration would be assessed through a regular
leachate, groundwater, and surface water monitoring program.

| Leachate would be sampled at the leachate collection sump as
"— part of the leachate collection and treatment system. Ground-

water would be monitored during the first year using 15 of
! the existing wells and an additional 26 new monitoring wells.
L The 41 monitoring wells would be sampled quarterly the first

year and analyzed for the full organic and inorganic priority
, pollutant list.

*~ Monitoring well sampling would be reduced dependent on
results of the four initial sample rounds. It is estimated

i that subsequent semiannual sampling would be necessary at 14
L wells. Samples would be analyzed for VOC's, semivolatiles,

and inorganics. Water levels of monitoring wells would be
I taken at the time of sampling and gradients would be cal-
|_ culated.

, Surface water and sediment would be sampled at eight locations
I semiannually. These samples would be analyzed for VOC's,
'— base/neutrals, pesticides, PCB's, and inorganics. Depending

on surface water results, fish may be occasionally collected
i from Finley and Eagle Creek and their tissues analyzed for
L. bioaccumulation of organic contaminants.

L LEACHATE COLLECTION

The leachate collection system would consist of a French
drain encircling the landfill. The drain would be about
4 feet deep and about 6,000 feet in length. Perforated pipe
laid in the trench would be used to transport leachate to a
sump located near the treatment system in the southwest
corner of the site. The trench would be backfilled with
gravel. A 1-foot layer of gravel would also be placed on
the sideslopes of the landfill to provide a drainage path
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for leachate seepage. The RCRA cap described previously
would extend over the gravel layer and the drainage trench.
The existing leachate collection system would be decommis-
sioned and abandoned.

GROUNDWATER INTERCEPTION

The objective of the groundwater collection system is to
prevent contaminated groundwater from migrating past the
perimeter of ECC and the landfill and discharging to surface
waters. The collection system costed and described here for
this alternative will meet this objective based on the
information available to date. Further site investigations
during final design may alter the design of the collection
system; however, the objective of the groundwater inter-
ception system will be met.

The groundwater collection system costed consists of a
French drain installed along the southern and southwestern
boundaries of the landfill and ECC. The trench would be
about an average depth of 25 feet (see Figures 4-1, 4-2, and
4-3). The trench would include two collection pipes, one
set 5 feet below the existing water table to function as the
interception system, and the other set at the bottom of the
trench to be used if the isolation system is implemented at
a later time. It is anticipated that an approximate 5-foot
overall drawdown of the water table at the collection system
would be sufficient to prevent groundwater movement past the
system. The French drain would include an impermeable bar-
rier on the south wall of the trench to minimize inflow of
water from Finley Creek. The barrier consists of an imper-
meable synthetic membrane and at least 6 inches of compacted
clay. It would extend 3 feet into the till below the sand
and gravel deposit in the southwest area of the site. The
barrier would also extend 75 feet beyond the western end of
the drain.

The initial combined flowrate from the leachate and ground-
water collection systems is estimated to be 100 gpm with
40 gpm from the leachate collection system. Within 5 years,
the flow is estimated to decrease to about 65 gpm because of
a reduction in leachate generation.

TREATMENT

Treatment of leachate and groundwater will be required to
meet effluent discharge limits set in the NPDES permit for
discharges to Finley Creek. The limits must protect aquatic
life and human health from consumption of aquatic organisms
and human health from use of the downstream Eagle Creek
Reservoir as a drinking water supply.
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The onsite treatment system costed and described here will
be capable of meeting the effluent limits. During final
design, the treatment system will likely be modified based
on pilot and bench-scale testing and more detailed eval-
uations of capital and operation and maintenance costs. The
objective of meeting the discharge limits will be obtained,
however.

Leachate and groundwater would be pumped to an onsite
treatment plant consisting of precipitation, biological
oxidation, and carbon adsorption. The two streams would be
combined in a 100,000-gallon holding tank. In the treatment
system, the waste stream first passes through the precipi-
tation process for removal of metals and other inorganics.
Chromium, copper, iron, lead, and zinc were detected in the
groundwater and leachate samples and can be removed by
precipitation. Hydroxide precipitation is used for cost
estimating purposes. Flocculation and clarification follow
the chemical addition and can be accomplished in one basin.
Either flocculation with lamella gravity settlers or solids
contact clarifiers could be used. Sludge is removed from
the bottom of the basin and can be thickened, dewatered with
a filter press, and disposed of in a RCRA landfill.

Effluent from the precipitation process then goes through
powdered activated carbon treatment (PACT), which is a
patented activated carbon enhanced biological treatment
system. The PACT system combines biological treatment and
carbon adsorption into one process. The system works
through the addition of powdered activated carbon to the
influent of the activated sludge process. The system
consists of carbon feeding equipment, an aeration basin with
the necessary appurtenances, a clarifier, and solids handling
equipment. Solids would be wasted to an aerobic digester
followed by dewatering. Solids would then be disposed of at
a RCRA landfill unless they could be delisted as a nonhazard-
ous waste. Spent carbon in the waste solids could be
separated and regenerated offsite.

Granular media filtration would be included in the treatment
system following either the precipitation system or the PACT
system or both The advantage of having a filter after each
unit would be that less metals would carry over into the
PACT system and that solids with low settleabil;5 ty would be
removed from the biological system effluent. For costing
purposes, however, it is assumed that one filter will be
used after the PACT system.

OPERATION AND MAINTENANCE REQUIREMENTS

Maintenance would be required for the cap because of erosion,
freeze/thaw, and landfill settlement. It was estimated that
every fifth year, 10 inches of fill over 50 percent of the
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landfill would need replacement. Regular mowing of grass on
the cap is required. Routine inspections of the cap surface
and the leachate and groundwater collection systems would be
required semiannually. Replacement of collection system
pumps, cleaning of collection system drains, and refurbishment
of monitoring well screens would be undertaken as necessary.

The treatment system would require full-time operators to
perform testing and maintenance, to adjust chemical and
carbon feed rates, and to ensure that all process units are
functioning properly. To provide for regular maintenance or
in the event of treatment system failure, a 100,000-gallon
holding tank is included. This tank provides a 2-day
holding time for untreated leachate.

GLT655/2
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Chapter 1
INTRODUCTION

L

L
L
L

L
L

The U.S. Environmental Protection Agency (EPA) and the Indiana
Department of Environmental Management (IDEM), formerly the
Indiana State Board of Health (ISBH), have determined that
the Environmental Conservation and Chemical Corporation (ECC)
site and the Northside Sanitary Landfill (NSL) site both
near Zionsville, Indiana, pose a threat to the public health,
welfare, and the environment. Under the Comprehensive
Environmental Response, Compensation and Liability Act of
1980 (CERCLA) and Execution Order 12316, EPA is given the
authority to control the actual or potential release of
hazardous substances that pose a substantial threat to the
public health, welfare, and the environment.

This Combined Alternative Analysis (CAA) report discusses
the study methods used in developing and evaluating remedial
action alternatives for the adjacent sites. The alternatives
developed in this report are derived from the alternatives
developed for the individual sites and discussed in the ECC
and NSL FS reports. The purpose of combined alternatives
for the adjacent sites is to ensure the remedial actions are
compatible with each other, to avoid duplicate remedial
actions, and to integrate remedial actions to achieve cost
savings. CERCLA Section 104(d)(4) states that sites geo-
graphically close or posing similar threats to the public
health, welfare, and the environment may be treated as one
site.

This report briefly summarizes the Remedial Investigation
(RI) results for each of the sites along with the endanger-
ment assessment results (Chapter 1). Chapter 2 presents the
remedial action objectives for the combined sites and the
assembly of the combined remedial actions. The detailed
analysis of alternatives is presented in Chapter 3 followed
by the recommended alternative in Chapter 4.

The CAA report is based on information contained in the fol-
lowing reports:

o Final ECC RI Report, March 14, 1986
o Final NSL RI Report, March 27, 1986
o Public Comment ECC FS Report, November 7, 1986
o Public Comment NSL FS Report, November 7, 1986

SITE BACKGROUND

The ECC and NSL sites are next to each other in a rural area
of Boone County, Indiana, near the intersection of State
Route 32 and U.S. Highway 421 and about 10 miles northwest
of Indianapolis. The ECC site occupies 6.5 acres immediately
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west of the 168-acre NSL site, of which approximately 70 acres
is landfilled (Figure 1-1).

NSL is a privately owned and operated active solid waste
disposal facility. The site has been active since at least
1962 and has accepted various industrial and municipal wastes
during the course of its operation. The vice president of
NSL has estimated 16 million gallons of hazardous wastes
have been disposed of in the landfill. A 3-acre oil sepa-
ration lagoon on the landfill surface is evident in a 1977
aerial photograph. The site has had recurring operational
deficiencies as reported by ISBH. The EPA detected leachate
running into Finley Creek, and groundwater contamination was
detected in monitoring wells at the site. The site was placed
on the National Priorities List in 1983.

ECC began operations in 1977 and was engaged in the recovery/
reclamation/brokering of primary solvents, oils, and other
wastes received from industrial clients. Waste products
were received in drums and bulk tankers and prepared for
subsequent reclamation or disposal. Reclamation processes
included distillation, evaporation, and fractionation to
reclaim solvents and oil.

Several memorandums from ISBH discuss the disposal of ECC
wastes in the NSL landfill. ECC wastes reportedly disposed
of at NSL were 5,000 gallons/month of wastewater from the
ECC oil reclamation process, still bottoms and solvent
recovery waste, 50 to 80 drums/day of paint sludge, thinner,
stain and resin sludge, and at least 7,000 drums of unreported
contents.

Drum shipments to ECC were halted in February 1982 after EPA
and ISBH investigations showed accumulation of contaminated
stormwater onsite, inadequate management of drum inventory,
and several spill incidents. EPA subsequently conducted
removal actions at ECC including removal, treatment, and
disposal of cooling pond waters, about 30,000 drums of
waste, 220,000 gallons of hazardous waste from tanks, and
5,650 cubic yards of contaminated soil and cooling pond
sludge.

SITE DESCRIPTION

The area surrounding the sites is largely undeveloped. Land
use to the east and south of the site is agricultural, to
the west and north it is residential. Approximately 50 resi-
dences are within 1 mile of the site.

An unnamed drainage ditch that separates NSL from the ECC
site flows into Finley Creek near the southwest corner of
the landfill (Figure 1-2). Finley Creek discharges into
Eagle Creek about one-half mile downstream of the site.
Eagle Creek then flows south for about 9 miles before emptying
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into the Eagle Creek Reservoir, which is used by the City of
Indianapolis for a portion of its drinking water supply.

The surface of the landfill ranges from 30 feet to 70 feet
above the surrounding grade. The sideslopes of the landfill
are steep with shallow erosion gullies commonly present.
Leachate seeps have been evident on all sides of the land-
fill. Two manmade ditches, one on the north side and one on
the east side of the landfill, act as collection ditches for
the leachate. The former ditch drains to the unnamed ditch
and the latter drains directly to Finley Creek. The north
ditch was observed during the remedial investigation to have
a constant baseflow of leachate generated by the landfill.
A leachate collection system consisting of three holding
tanks and collection tiles was installed to control leachate
discharges.

The landfill cover generally consists of silty clay till
material that was borrowed from the area immediately north
of the landfill. The cover is generally barren with some
areas of sparse vegetation. It is fairly well compacted in
areas that support vehicular traffic during operation. The
surface is sloped to prevent ponding but shallow erosion
gullies are evident in all areas of the cover. A shallow
silt pond east of the landfill collects surface runoff from
the eastern portion of the site and discharges to Finley
Creek. The NSL site is not fenced nor is access to the site
strictly controlled.

The ECC site is covered with a silty clay cap except in the
southern third of the site where a concrete pad used during
site operation is still in place. A sump in the southeast
corner of the site collects contaminated water beneath the
concrete pad. The ECC process building is in the northern
half of the site. Access to the site is restricted by a
surrounding fence.

REMEDIAL INVESTIGATIONS

Remedial investigations including soil, hydrogeologic, sur-
face water, and sediment investigations of the sites began
in 1983 and continued to November 1985. Details of the
investigations are included in the ECC and NSL Remedial
Investigation Reports.

HYDROGEOLOGIC CHARACTERISTICS

Geology

The site geology is summarized from Shaver and Sunderman
(1983) . The sites and all of Boone County are located on
the Tipton Till Plain. The Tipton Till Plain is an exten-
sive flat to gently rolling area formed on ground moraine
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glacial till deposited during the Wisconsinan glacial advance.
In general, 150 to 200 feet of glacial till overlies Devonian
limestone and dolomite bedrock.

The till deposits consist mainly of dense silty clays that
contain scattered and discontinuous deposits of sand, gravel,
and silty sand at varying elevations. These coarse grain
deposits appear to be glacio-fluvial and lacustrine in origin
and form discontinuous lenses within the till.

A sand and gravel lens which extends beneath the ECC site
and the southwest corner of the NSL site has a thickness of
approximately 4 to 24 feet and a base elevation of 850 to
865 feet. The top of this lens is near the land surface in
the southwest corner of the NSL site.

A continuous layer of sand and gravel, 2 to 15 feet thick,
has been identified near the base of the till deposit. This
layer is typically encountered at depths of 150 to 200 feet
below land surface.

Hydrogeology

Because of the thin and discontinuous nature of the sand and
gravel deposits within the till unit, it is not expected
that they will act as a single water-bearing unit that will
influence the overall movement of groundwater beneath the
site. The permeable sand and gravel zones may be charac-
terized by localized confined groundwater conditions, and
groundwater movement through the sand and gravel zones may
occur at velocities that are greater than the average for
the overall till unit. For this combined alternative analysis,
the till unit has been considered as a single water-bearing
unit.

The sand and gravel lens beneath the ECC site and the south-
west corner of the NSL site is near the land surface in the
vicinity of Finley Creek and therefore forms a pathway for
contaminated groundwater to discharge directly to the creek.
Because of this, and because the thickness and continuity of
the lens is greater than other sand and gravel lenses encount-
ered in the test borings, this lens has been considered as a
discrete water-bearing unit within the glacial till.

The water-bearing units beneath the site can be summarized
as follows:

o The water-bearing unit beneath the landfill (except
in the southwest corner) consists of glacial till
that contains discontinuous lenses of sand and
gravel which do not constitute a separate water-
bearing unit.
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o In the southwest corner of the landfill, the sand
and gravel lens is of sufficient thickness and
continuity to be considered as a discrete water-
bearing unit. It is overlain by a water-bearing
unit of glacial till and is underlain by glacial
till that is much less permeable than the sand and
gravel.

o The continuous layer of sand and gravel near the
base of the till deposit at depths of 150 feet to
200 feet below the land surface constitutes a deep,
confined water-bearing unit.

Groundwater levels in wells at the ECC site indicate that
there is a vertical upward hydraulic gradient from the shallow
sand and gravel lens to the overlying water-bearing till
deposit. The water table beneath ECC is located in the till
overlying the sand and gravel. Potentiometric surface con-
tours for the shallow sand and gravel lens beneath the ECC
site are shown in Figure 1-3. There are not enough data at
ECC to allow for contouring of the water table in the till.

Groundwater in the glacial till water-bearing unit beneath
NSL is unconfined. Contours of the water table in the till
are shown in Figure 1-4. Groundwater in the sand and gravel
lens in the southwest portion of the site is unconfined where
the sand and gravel is at the ground surface.

Regional groundwater flow is from the northeast to the south-
west with regional discharge at Eagle Creek (Shaver and Sun-
derman, 1983) . At NSL, shallow (to approximately elevation
850 feet) groundwater flow directions are affected by dis-
charge to Finley Creek and unnamed ditch. The Finley Creek
discharge areas south and east of the site and the unnamed
ditch west of the site cause groundwater to flow radially
outward from the northeast corner of the landfill (Figure
1-4). Groundwater in the till probably discharges into the
large sand and gravel lens beneath the southwest corner of
the landfill, and then into Finley Creek and the unnamed
ditch. At other locations, groundwater in the till probably
discharges directly into Finley Creek and the unnamed ditch.

Groundwater beneath ECC appears to move south and discharge
to Finley Creek or the unnamed ditch near its confluence
with Finley Creek. Groundwater along the southeast edge of
the ECC site appears to move in an eastern direction and
discharge into the unnamed ditch. Based on the groundwater
contours in Figures 1-3 and 1-4, the unnamed ditch appears
to be a groundwater discharge area between the ECC and NSL
sites.

Groundwater discharge areas have been identified as areas
where upward gradient conditions exist or where the water
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table is higher than the water levels in Finley Creek or the
unnamed ditch. Almost all locations along Finley Creek and
the unnamed ditch satisfy at least one of these conditions.
However, the potential for groundwater to flow underneath
the creek does exist. Water level measurements at compara-
ble depths on both sides of the creek are needed to confirm
it as a discharge area. This work requires the placement of
nested wells on the south side of Finley Creek.

Groundwater level measurements from the deep confined water-
bearing unit indicate a general north to south direction of
groundwater movement. The potentiometric surface of the
unit is above the ground surface, which indicates that the
vertical hydraulic gradient from the deep confined unit is
upward.

West (1982) reports the hydraulic conductivity of the silty-
clav portions of the glacial till unit to be on the order of
10~ to 10~ cm/s. The hydraulic conductivities of lenses
of coarse-grained deposits within the till have been estim-
ated to be on the order of 10*~ to 10~ cm/s (see NSL FS
Report Appendix B). The difference in hydraulic conductiv-
ities of the till and coarse-grained lenses, coupled with
the horizontal bedding of the coarse-grained lenses, results
in a preferential horizontal groundwater flow direction.

Based on computer modeling results (see NSL FS Report,
Appendix B), the water table in the till beneath the NSL
site may be mounded, but when the computed mound elevations
are compared with the prelandfill surface contours, only
localized contact between groundwater and the landfilled
refuse is expected. If the mound extends into the fill, it
is unlikely that the saturated thickness within the fill is
large because of the typically permeable nature of refuse.
A limited thickness of perched water and leachate may exist
at the interface between the landfill refuse and the ground
surface. Perched fluid within the landfill proper (above
the till) may be the primary source for leachate springs on
the landfill sides.

NATURE AND EXTENT OF SITE CONTAMINATION
*

ECC Site

RI Results. Onsite soil sample inorganic analysis results
showed only antimony, cadmium, cobalt, copper, lead, man-
ganese, and zinc were present at concentrations exceeding
their typical range in soil. Of these, cadmium, lead, and
zinc were reported in more than one sample at concentrations
exceeding their typical range in soils. Exceeding typical
ranges in soil samples of inorganic constituents beneath the
concrete pad is considered minor relative to the soil con-
tamination in the northern drum and tank storage areas.
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^_ Inorganic contamination of the soil is apparently greatest
in the near-surface (0-3 feet) soil in northern portions of
the site. Inorganic contamination does appear to extend to
depths of at least 5 feet in the northern portions of the

^~ site, although it is less widespread with depth than
observed in the overlying near-surface soil.

— Primary organic contaminants found in site soils are volatile
organic compounds (VOC's) and phthalates. These compound
groups are the most widespread organic contaminants and are

___ generally present in the highest concentrations. Total VOC's
ranged from 16 to 14,600,000 ug/kg. Total phthalates ranged
from "not detected" to 370,000 ug/kg. Organic contamination
decreases in the variety of compounds and their associated

L- concentrations with depth. However, organic contaminants
were detected to the maximum depth of sample analysis

: (8.5 feet).
I

Migration of soil contaminants to the water-bearing till has*
occurred onsite as evidenced by high levels of organic con-
taminants in one well onsite completed in the till. The

—~ sand and gravel deposit below the till has been shown to be
contaminated with inorganics and organics in one well down-
gradient to the south of ECC and near the southwest corner

'— of NSL and lesser amounts of organics in one well onsite and
another immediately adjacent to and south of the site. Because
of the presence of the NSL site east of ECC, the source of

L offsite contamination near the southwest corner of NSL could
be either ECC or NSL. The offsite contaminants are consistent
with those found at both sites. Organic contamination in

I the other two wells is likely due to onsite soils at ECC
since they are directly downgradient of ECC-contaminated
soils.

l_ Contamination of the sand and gravel deposit may have occurred
either by vertical migration through the silty clay till
onsite or through contaminated water and sediment in the

|__ former cooling water pond. The cooling pond had intersected
the sand and gravel deposit before removal of contaminated
water and sludge and backfilling with clean soil during

I removal actions.
L_

The deep confined aquifer below the ECC site has not been
found to be contaminated. Future migration of cisite con-

L taminants to the deep aquifer is highly unlikely because of
an upward vertical hydraulic gradient from the aquifer.

Migration of contaminants to the nearest residential wells
'-" north, west, and south of the ECC site is not indicated by

the results of the residential well sampling.

— Surface water sampling results indicate that cyanide at levels
below 30 ug/1 is the only inorganic contaminant found in the
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:_ surface water of the unnamed ditch and Finley Creek. The
source of the cyanide may be either NSL or both ECC and NSL
since cyanide was also found upstream of ECC. Inorganic
sediment contamination is limited to chromium and lead in

^- the unnamed ditch and Finley Creek. Since these contami-
nants were found upstream as well as downstream of ECC, the
source may be NSL. It is possible that downstream of ECC,

_ these sediment contaminants could also have originated from
ECC.

Organic contamination of offsite surface water was found in
"~ Finley Creek near Highway 421. Contaminants consist almost

entirely of chlorinated hydrocarbons and may be from ECC. A
sample in Finley Creek upstream of the ECC drainage area but

*— downstream of NSL did not show organic contamination. Also,
surface water ponded on the ECC silty-clay cap onsite was
found to be contaminated with a variety of semivolatiles and

i__ VOC's. The Indianapolis Department of Public Works has also
sampled Finley Creek near Highway 421 as well as at several
locations in Eagle Creek. Samples taken in 1986 and analyzed
for VOC's show similar VOC contamination in Finley Creek as

*"• that reported in the ECC RI report. Contamination of Eagle
Creek was not found in any of the samples taken.

L Sediment from Finley Creek near Highway 421 contained two
VOC's and several semivolatiles at levels up to 300 ug/kg.
Sediment samples upstream of ECC yet downstream of NSL did

|_ not show similar organic contamination. These data imply
the source of the organic sediment contamination is ECC
although sampling was not extensive enough to be certain.

»- Contaminant Transport and Fate. Analytical results of the
remedial investigations characterize current site contamina-

; tion. Future conditions assuming no action is taken at the
L ECC site were estimated based on potential transport pathways

and the natural attenuation and degradation of contaminants.
Transport and fate of selected VOC's, phenols, phthalates,

1 and polychlorinated biphenyl's (PCB's) were estimated. Trans-
port of inorganic constituents from the soil is considered
negligible because of the low levels found and the anticipated
adsorptive capacity of the onsite soils.

Degradation of VOC's in soil is highly variable. If leaching
is prevented, most of the selected volatiles will degrade to

_ below detectable levels relatively rapidly (possibly within
10 years). Several of the selected volatiles will take much
longer to degrade to below detectable levels. Degradation
products such as vinyl chloride, however, may pose new risks.

*•• Phenols and phthalates in the subsurface soil are already at
trace levels. PCB's will tend to persist in the soil at the

i site.
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[_ Under existing site conditions, the volatiles, phenols, and
certain phthalates will tend to leach from subsurface soil
into the groundwater and slowly migrate to the unnamed ditch
or Finley Creek (PCB's and most phthalates will likely only

"- leach in trace amounts). Estimates for travel time vary
from 10 years to over 1,000 years depending upon the compound,
hydraulic conductivity, and travel distance. Once in the

i— surface waters, contaminants will either volatilize, adsorb
to sediment, degrade, or experience dilutions on the order
of 20:1 before reaching the Eagle Creek Reservoir, about

| 9 miles downstream.

NSL Site

"— Specific contaminant types and quantities disposed of at the
NSL site are largely unknown. Data are also unavailable to
locate the burial areas within the 70-acre landfill with the

<_ exception of the oil separation lagoon.

Soil samples collected from the surface and subsurface soil
! samples from around the periphery of the landfill did not

show inorganic concentrations above background soil concen-
trations. Organic contamination was not found in the surface
soil samples of the landfill cover material. Organic con-
tamination of subsurface soil was found in borings nearest
the landfill in the southern and southwestern portion of the
site. The major organic contaminants found were VOC's and
semivolatiles. VOC's detected included toluene, trichloro-
ethene, and trans-l,2-dichloroethene at concentrations of
about 10 to 51 ug/kg. One boring, however, contained toluene
at 140,000 ug/kg. Semivolatiles were detected at concen-
trations of 300,000 to 400,000 ug/kg.

L

L

L
L
L
L
L

Leachate seeps, leachate sediment, and leachate collected in
the existing leachate collection system at NSL were found to
have inorganic and organic contamination. Inorganic contam-
inants found in leachate include chromium, nickel and lead.
Organic contaminants in leachate included a variety of VOC's
reaching 44,000 ug/1 and semivolatile concentrations reaching
650 ug/1. Organic contaminants in leachate sediment included
VOC's up to 760 ug/kg and semivolatiles up to 90,000 ug/kg.

Groundwater VOC contamination was found at all shallow NSL
wells screened in the glacial till. VOC concentrations were
as high as 1,100 ug/1. Semivolatiles were also found in
nearly all wells in the glacial till though concentrations
of individual compounds did not exceed 100 ug/1. Numerous
VOC's were detected in the sand and gravel near the south-
western portion of the site at concentrations up to 100 ug/1.
Because this area is also downgradient from ECC, contamina-
tion would be from ECC, NSL, or a combination of the two.
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: Inorganic contamination of groundwater in the glacial till
~ and the sand and gravel in the southwestern corner of the

NSL site included lead and nickel above background levels at
several wells. Arsenic, chromium, and cyanide were also

i— found at levels above background in at least one well.

Surface water and sediment contamination in the unnamed ditch
!__ and Finley Creek were described for the ECC site. In addition

to the contaminants discussed, PCB's were detected in sediment
of the old Finley Creek beds south of NSL at 1,800 ug/kg.

^ Contaminant Transport and Fate. Since the contamination
within the landfill cannot be quantified, it is not possible

I to estimate future releases of contaminants nor the resulting
L effects on the surrounding media. Contaminant types and

concentrations in the future may be very different from those
i currently observed in the monitoring wells and soil samples
[_ taken along the site perimeter. Over time, contaminants at

the site perimeter would be expected to increase to a maxi-
mum level and then decline to background concentrations.

| The RI data do not show whether contaminant levels are on
•— the increase or decrease at the NSL site. In addition,

reliable estimates of the future leachate concentration and
i the time period from the initial landfilling to maximum
L groundwater contaminant levels, or to background levels,

cannot be made.

! It is possible that if contaminant types or levels increase,
*"" the time period before which concentrations permanently

decrease to nonhazardous levels may be 100 years or longer.
I This unknown time period must be considered when evaluating
<— remedial action alternatives.

i Limitations of the Feasibility Study

L
L
i

Knowledge regarding the extent and degree of offsite con-
tamination is limited by these factors:

o Groundwater from both sides of Finley Creek is
believed to discharge into the creek; wells (or
piezometers) will be installed south of the creek
to confirm this assumption.

o Landfill gas was not sampled and analyzed and there-
fore cannot be confirmed as a hazard either onsite
or offsite.

o The inability to predict future contaminant levels
from NSL.

The first two of these data gaps should be filled before
final design of remedial actions.
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SUMMARY OF THE ENDANGERMENT ASSESSMENT

The endangerment assessments found that under the no action
alternative potential risks to human health and the environ-
ment exist at the ECC and NSL sites. The affected media are
soil and landfill contents, leachate, groundwater and surface
water and sediment. They were assessed based on comparison
of concentrations at potential exposure points to excess
lifetime cancer risks, acceptable daily intake values, and
relevant or applicable standards, criteria, or guidelines.
The NSL assessment did not quantitatively assess exposures
that could occur as a result of new releases of contaminants
from the landfill, because the nature, quantity, and locations
of hazardous wastes within the landfill are not known. An
excess lifetime cancer risk of 1 x 10~ is often used to
reflect a level of concern for carcinogen risk.

The risk analysis performed for the endangerment assessment
is conservative and tends to reflect upper bound exposures.
However, given the uncertainty in both risk estimation and
fate and transport calculations, the actual risks may be
lower or higher than estimated. Summaries of the risks
associated with the ECC and NSL sites are presented in
Tables 1-1 and 1-2, respectively.

The exposure pathway potentially affecting the greatest number
of people is release of contaminants to Finley Creek from
groundwater or landfill leachate and their subsequent trans-
port to Eagle Creek Reservoir. Current contaminant concen-
trations measured in groundwater and in Finley Creek do not
result in levels posing a threat to human health when they
reach the drinking water intake of the reservoir. This is
based on the evaluation of contaminant concentrations assuming
dilution only. Further reductions in contaminant levels
would be expected from volatilization, adsorption, and degrad-
ation. Contaminant concentrations in groundwater and in
Finley Creek, however, could increase in the future either
as a result of contaminant migration from source areas or as
a result of new contaminants created in degradation processes.
It is possible that threats to human health could occur in
the future for the population served by the Eagle Creek
Reservoir.

GLT655/6
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Table 1-1 (Page 1 of 2)
SUMMARY OF ECC EXPOSURE PATHWAYS

AND ASSOCIATED RISKS

Operable Unit

SOIL

o Surface Soil

Exposure Pathways Associated Risks

o Subsurface Soil

GROUNDWATER

Direct contact, inhalation, and
ingestion of surface contaminants.

Transport of contaminants offsite
as dust and runoff.

Future development onsite or ero-
sion could result in direct contact,
inhalation, and ingestion of
contaminants.

Installation of potable well within
the zone of contamination could
result in direct contact,
inhalation, and ingestion of
contaminants.

Soil cover material was not found
to be contaminated before place-
ment onsite. Contaminated ponded
water on the cover indicates cover
may contain contaminants.

Potential exists for adverse
health effects though data does
not exist to quantify risk.

If development or erosion occur,
potential for adverse health
effects from exposure exists.
Excess lifetime cancer risks for
ingestion range from 4 x 10 to
8 x 10 ; however, development in
close proximity to a landfill is
not considered likely.

Potential for adverse health
effects from long-term exposure;
several MCL's exceeded. Excess
lifetime cancer risks range from
4 x 10~ to 7 x 10 for ingestion
of current or projected ground-
water contaminants. Excess life-
time cancer risks range from
4 x 10 to 7 x 10 for dermal
absorption of current or projected
contaminant concentrations.
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Table 1-1 (Page 2 of 2)

Operable Unit Exposure Pathways Associated Risks

Discharge of contaminants to
surface waters.

SURFACE WATER AND SEDIMENT

Possible migration of contaminants
to a deep aquifer.

Direct contact, inhalation and
ingestion of contaminants.

Transport of contaminants down-
stream to Eagle Creek Reservoir.

Potential for adverse health
effects from ingestion of fish
bioconcentrating contaminants at
projected surface water concentra-
tions. Excess lifetime cancer
risk of 1 x 10~ to 3 x 10 .
Projected concentrations exceed
WQC for protection of human health
from ingestion of aquatic
organisms.

Current or projected concentrations
of contaminants in surface water
do not result in a threat to aquatic
life as measured by ambient water
quality criteria and LC^ values.

Groundwater gradients are upward
and this pathway is not possible.

Excess lifetime cancer risk from
dermal absorption of VOC's in
surface water is less than
1 x 10'6.

Current or projected future con-
centrations in surface water and
sediment do not suggest a threat
to human health via ingestion.
Degradation products, such as
vinyl chloride, however, may
increase in the future and could
pose a threat to human health.
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Table 1-2 (Page 1 of 4)
SUMMARY OF NSL EXPOSURE PATHWAYS

AND ASSOCIATED RISKS

Operable Unit

Soil and LandfiM Contents

o Landfill Surface

Exposure Pathways

o Landfill Contents
and Subsurface Soil

Leachate Sediment
and Sediment in
Old Creek Beds of
Finley Creek

Direct contact, inhalation,
and ingestion of surface
contaminants. Transport of
contaminants offsite as dust
and runoff.

Future development onsite or
erosion of the landfill sur-
face could result in direct
contact, inhalation, and in-
gestion of contaminants.

Direct contact, inhalation,
and ingestion of contami-
nants. Transport of contami-
nants as dust and runoff.

Associated Risks

None. Based on a limited
number of samples, the
landfill surface does not
appear to be contaminated.

Potential exists for adverse
health effects; however,
development in the proximity
of the landfill is highly
unlikely.

Potential exists for adverse
health effects resulting
from long term exposure to
contaminants. This is based
on one leachate sediment
sample which contained lead
and chlordane and one creek
bed sediment sample which
contained PCB's.
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Table 1-2 (Page 2 of 4)

Operable Unit

Leachate

o Leachate Seeps

Exposure Pathways Associated Risks

Direct contact, inhalation,
and ingestion of contami-
nants. Discharge of contami-
nants to surface waters.

o Leachate Liquid
in Collection System

Direct contact, inhalation,
and ingestion of contami-
nants .

o Landfill Liquid Future development onsite
could result in direct
contact, inhalation, and
ingestion of contaminants.

Current risk to public
health and environment is
negligible since long term
ingestion and use of the
leachate liquid is highly
unlikely. However, leachate
seeps represent the poten-
tial for future release of
contaminants which could
result in adverse health
effects for humans and
adverse effects on the
aquatic ecosystem in the
surface waters.

Current risk to public
health and environment is
minimal since long term
exposure is highly unlikely.
Potential exists for
contamination to increase
from future releases.

Potential exists for adverse
health effects; however,
development in the proximity
of the landfill is highly
unlikely.



Operable Unit

Groundwater

Table 1-2 (Page 3 of 4)

____Exposure Pathways_____

Installation of a potable
well within the zones of
contamination could result in
direct contact, inhalation,
and ingestion of
contaminants.

Discharge of contaminants to
surface waters.

Possible migration of contami-
nants offsite.

Possible migration of contami-
nants to a deep aquifer.

Associated Risks

Potential for adverse health
effects from long-term expo-
sure; however, installing a
potable well on or near the
landfill is unlikely. Sev-
eral MCL's exceeded excess
lifetime cancer risk of
1 x 10 .

Concentrations of contami-
nants in groundwater do not
currently suggest a threat
to aquatic life as measured
by ambient water quality
criteria and LC,-n values.

However, potential for
increasing contaminant types
or levels in groundwater and
surface water could result
in adverse effects on public
health and aquatic life.

Groundwater is believed to
discharge to Finley Creek.
In this case, risk from
offsite migration is
negligible. If additional
investigations indicate that
groundwater is flowing under
Finley Creek and to the
south, the risk would be
reevaluated.

Based on data from ECC site
investigation, the gradients
are upward and this pathway
is not possible.
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Operable Unit

Surface Water
and Sediment

Table 1-2 (Page 4 of 4)

____Exposure Pathways_____

Contact or assimilation of
contaminants by aquatic life.

Direct contact, inhalation,
and ingestion of contami-
nants.

Transport of contaminants
downstream to Eagle Creek and
Eagle Creek Reservoir, a
water supply source.

Associated Risks

Concentrations of contami-
nants in the surface waters
and sediment do not cur-
rently suggest a threat to
aquatic life as measured by
ambient water quality
criteria and LCg_ values.

However, potential for
increasing contaminant types
or levels in groundwater and
surface water could result
in adverse effects on public
health and aquatic life.

Concentrations of contami-
nants in the surface waters
and sediments do not cur-
rently suggest a threat to
human health. Ingestion and
use of water in Finley Creek
and the unnamed ditch are
highly unlikely. Increases
in contaminant types or
levels in future could
result in adverse health
effects.

Concentrations of contami-
nants in the surface waters
and sediment do not cur-
rently suggest a threat to
human health. Future re-
lease of contaminants to the
surface waters may change
the concentrations and risk
to public health could
occur.
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__ Chapter 2
ASSEMBLY OF REMEDIAL ACTION

ALTERNATIVES

Remedial action goals are developed and presented in the ECC
and NSL FS Reports to address each of the site hazards iden-

._ tified for the sites. These goals are summarized in this
chapter and are the basis for the combination of alternatives
presented later.

"~ REMEDIAL ACTION GOALS

Remedial action goals are identified for each of the following
L~ operable units: soil and landfill contents, landfill leachate,

groundwater, and surface water and sediment.
I
^ Remedial Goals for Soil and Landfill Contents

( o Minimize Direct Contact—Minimize risk to public
' health and environment from direct contact inhal-
^ ation or ingestion of NSL landfill contents, con-

taminated surface or subsurface soil on ECC and
I NSL, NSL leachate sediment and sediment in the old
L~ creek beds of Finley Creek.

i Remedial Goals for Leachate
k̂

o Minimize Direct Contact—Minimize risk to public
health and environment from direct contact with

' NSL leachate liquid in the collection system and
*— leachate seeping from the sides of the landfill.

| o Control Migration to Groundwater—Minimize and
L_ mitigate leaching of contaminants from the ECC

contaminated soil or the landfill contents into
, the groundwater to adequately protect health of
i potential receptors using the groundwater at or
*"" near the site.

! o Control Migration to Surface Water—Minimize and
U mitigate the overland migration of contaminants

from leachate seeps to the unnamed ditch and Finley
i Creek to adequately protect public health and enviro-
^_ nment from surface water and sediment contamination,

ingestion of contaminated aquatic life, and direct
contact with leachate liquid.

*— Remedial Goals for Groundwater

} o Minimize Direct Contaminant Consumption—Minimize
* current and possible future risk to public health
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from direct consumption of contaminated groundwater.

o Control Migration to Surface Water—Manage migra-
tion of contaminated groundwater to the unnamed
ditch and Finley Creek so public health and
environment are adequately protected from surface
water and sediment contamination and ingestion of
contaminated aquatic life.

Remedial Goals for Surface Water and Sediment

o Control Migration to Surface Water—Minimize and
mitigate the threat to the environment and public
health from direct contact, inhalation, and inges-
tion of contaminants in surface water and sediment
resulting from future release of hazardous sub-
stances from landfill leachate and groundwater
discharge.

ASSEMBLY OF REMEDIAL ACTION ALTERNATIVES

Alternatives developed for the NSL and ECC sites and described
in detail in the respective feasibility studies are listed
in Table 2-1. This table presents a matrix of alternatives
versus major technologies and the combined alternatives for
the CAA. Since each of the NSL or ECC alternatives contains
many individual components, the possible combinations far
exceed the eight CAA alternatives developed. The CAA alter-
natives are intended to represent a wide range, both in terms
of cost and public health and environmental benefits, of
alternatives that are applicable to meeting the remedial
action goals. Numerous variations of the alternatives are
possible and should be considered when selecting the pre-
ferred alternative.

OBJECTIVES OF ALTERNATIVES

The main objectives of each CAA alternative are discussed
below. The alternatives are described in detail later in
this chapter.

Alternative 1—No Action

The No Action Alternative is required by the NCP to be carried
forward. It provides a baseline for comparison of other
alternatives.

Alternative 2—Access Restrictions With Soil Cover and Leachate
Collection and Treatment

Alternative 2 includes deed restrictions, fencing, a soil
cover over the landfill to promote revegetation, a soil cover
over the ECC site, disposal of sediment on NSL, rerouting
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ACCESS RESTRICTIONS
Deed Restrictions, Fencing and Long-Term monitor-
ing of groundwater, leachate, unnamed ditch and
Finley Creek

SURFACE CONTROLS
Excavating/Capping old Creek beds and rerouting
unnamed ditch and Finley Creek

Soil Cover (Silty Clay)

CONTAINMENT
RCRA Cap

SOIL REMOVAL/DISPOSAL
Landfill Excavation and Onsite disposal in RCRA
Landfill

ECC soil excavation and offsite disposal at RCRA
facility

SOIL TREATMENT/DISPOSAL
ECC soil insitu treatment with soil vapor extraction

ECC soil incineration and disposal onsite

LEACHATE COLLECTION
French drain system along NSL perimeter

GROUNDWATER COLLECTION
French drain and extraction well system to intercept
groundwater before migration offsite

French drain and extraction well system to lower
water table below zone of soil contamination

LEACHATE/GROUNDWATER TREATMENT
Precipitation biological treatment and carbon adsorp-
tion treatment with discharge to Finley Creek

Granular Activated Carbon Treatment with dis-
charge to Finley Creek
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ASSEMBLY OF NSL, ECC. AND CAA ALTERNATIVES
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the surface waters, collection and treatment of the leachate
seeps, and monitoring of the leachate, groundwater, and sur-
face water. This alternative addresses all of the operable
unit goals with two exceptions. It would not mitigate or
minimize the leaching of contaminants from the landfill to
the groundwater nor would it manage the migration of ground-
water to the surface waters. The intent was to present a
low-cost alternative that offers the lowest level of protec-
tion to public health and the environment. If contaminant
concentrations in the proposed monitoring wells exceed
applicable and relevant and appropriate requirements (ARAR's)
limits, future remedial actions would be initiated.

Alternative 3—Access Restrictions With RCRA Cap and Leachate
Collection and Treatment

Alternative 3 is identical to Alternative 2 with the excep-
tion of a RCRA cap over both sites in place of a soil cover.
This alternative is intended to provide a greater level of
protection by reducing contaminant migration to the ground-
water through reduction in surface water infiltration while
also meeting technical requirements of landfill capping for
site closure under RCRA. Monitoring would still be necessary
to detect migration of contaminants in the groundwater. The
quantity of leachate migrating to the groundwater will be
reduced significantly; however, the potential for future
contamination of the groundwater remains. As with Alterna-
tive 2, if contaminant concentrations in the proposed moni-
toring wells exceed ARAR's, future remedial actions would be
initiated.

Alternative 4—Access Restrictions With Soil Cover, Leachate
Collection, Groundwater Interception, and Treatment

Alternative 4 is essentially identical to Alternative 2 with
the addition of groundwater interception to mitigate the
migration of groundwater contaminants offsite or to the sur-
face waters. This alternative addresses the groundwater and
surface water operable unit goals of providing adequate pro-
tection of public health and the environment from future
contamination of the surface water. Leachate from NSL would
continue to migrate to the grorndwater so collection and
treatment would be required indefinitely at NSL. At ECC,
soil contaminants which leach to groundwater would be removed
and treated, though treatment would also likely be required
indefinitely (possibly for 100 years or more).

Alternative 5—Access Restrictions with RCRA Cap, Leachate
Collection, Groundwater Interception, and Treatment

Alternative 5 includes leachate and groundwater interception
and treatment with a RCRA cap over the sites. The objective
of the cap is to minimize further leaching of soil or landfill
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contaminants to the groundwater. This may eventually allow
termination of the groundwater collection and treatment system,
though leachate collection and treatment would continue to
be necessary. The operational period of the collection and
treatment system cannot be reliably estimated but would be
less than the 100 years or more required for Alternative 4.

Alternative 6—Access Restrictions With RCRA
Cap, Leachate Collection, Groundwater Isolation
and Treatment

Alternative 6 employs a groundwater collection system
intended to lower the water table beneath the contaminated
or potentially contaminated zones at both sites. Combined
with a RCRA cap the alternative should eventually prevent
further contamination of the groundwater and result in
groundwater treatment of leachate only. However, the col-
lection system would be operated indefinitely to maintain
the lower water table. This alternative is intended to pro-
vide a greater level of protection to the public health and
environment by reducing contaminant migration.

Alternative 7—Access Restrictions With RCRA
Cap, Leachate Collection, Groundwater Isolation
and Treatment, and ECC Soil Vapor Extraction

Alternative 7 incorporates all the components and objectives
of Alternative 6 with the additional treatment of ECC-
contaminated soil. Because the alternative includes a RCRA
cap over ECC combined with a lowering of the water table,
the soil vapor extraction treatment would not likely result
in a reduced groundwater treatment period relative to Alter-
native 6. This is because in either alternative leaching of
soil contaminants to the groundwater is minimized by the cap
and the lowering of the water table. The public health risk
from direct contact with ECC-contaminated soil in the event
of site development would be greatly reduced.

Alternative 8—Access Restrictions With RCRA Cap,
Leachate Collection, Groundwater Isolation and
Treatment, and ECC Soil Incineration

Alternative 8 incorporates the objectives of Alternative 7.
ECC-contaminated soil, however, is treated by onsite incin-
eration. This results in permanent destruction of organic
contaminants.

Alternative 9—Access Restrictions With Onsite RCRA Landfill

Alternative 9 includes deed restrictions; excavation of the
landfill contents, peripheral soils, sediments and ECC-
contaminated soil; and disposal of the waste materials in an
onsite RCRA-type facility. This alternative addresses all
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the operable unit goals and provides the highest level of
protection of all the alternatives. However, the risks of
exposure during construction and implementation would be
greater than any of the other alternatives.

ALTERNATIVE COMBINATIONS NOT INCLUDED

Several potential combinations of NSL and ECC alternatives
were not included since they either did not satisfy the
remedial action goals, or other combinations better satisfied
the objectives intended. They are discussed below.

ECC Soil Excavation and Disposal Offsite

This soil operable unit response action of ECC Alternative 6
was not included in any CAA Alternative since it is costly
(30-year present worth of $3,700,000) and does not result in
destruction of contaminants.

Incineration of NSL Landfill Contents and Contaminated Soil

Incineration of NSL landfill materials and contaminated soils
was eliminated as a viable technology in the NSL FS Screening
(see NSL FS Chapter 3). Several disadvantages of incinerating
the entire NSL landfill are: the risk of exposure to con-
taminants during excavation, unknown contents of the landfill,
lengthy time to implement and incinerate the solids, and the
high cost (capital cost is estimated to be $3 billion to
$5 billion. Incineration of isolated and heavily contaminated
areas within the landfill could be accomplished at a much
lower cost if such areas could be effectively located. Risks
of exposure or offsite migration of contaminants during
excavation would still be important disadvantages.

NCP ALTERNATIVE CATEGORIES

The NCP identifies several categories under which at least
one alternative should be developed, to the extent that it
is possible and appropriate. The categories are:

1. Alternatives for treatment or disposal at an offsite
facility.

2. Alternatives that attain applicable or relevant and
appropriate Federal public health and environmental
requirements.

3. Alternatives that exceed applicable or relevant and
appropriate Federal public health and environmental
requirements.

4. Alternatives that do not attain applicable or relevant
and appropriate Federal public health and environmental
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requirements but will reduce the likelihood of present
or future threat from the hazardous substances and that
provide significant protection to public health and
welfare and the environment. This must include an alter-
native that closely approaches the level of protection
provided by the applicable or relevant appropriate
requirements.

5. No Action alternative.

Table 2-2 shows the alternatives applicable to each category.

DETAILED DESCRIPTION OF ALTERNATIVES

ALTERNATIVE 1—NO ACTION

As stated previously, the No Action alternative is required
by the NCP and provides a baseline for comparison of other
alternatives. This alternative would result in the public
health and environmental risks identified in the endanger-
ment assessment.

ALTERNATIVE 2—ACCESS RESTRICTIONS WITH SOIL COVER AND LEACHATE
COLLECTION AND TREATMENT

The major components of Alternative 2 are:

o Access restrictions
o Soil cover and surface controls
o Monitoring
o Leachate collection
o Treatment

The site plan of Alternative 2 is shown in Figure 2-1.

Access Restrictions

Deed restrictions would be placed on the landfill property
and would include the ECC site. The restrictions would pre-
vent future development of the land to protect against direct
contact with contaminants or further migration that would
result from site excavation. The deed restrictions would
also prohibit use of groundwater or installation of wells
onsite. Access to the site would be controlled by completing
the fencing around the site perimeter and posting of signs.

Soil Cover and Surface Controls

A soil cover and vegetation would be installed over the land-
fill and the ECC site to prevent erosion. The cover would
increase evapotranspiration by allowing vegetative growth
and prevent water ponding onsite. Prior to placing the cover,
the sites would be graded to fill existing depressions,
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Table 2-2
NCP ALTERNATIVE CATEGORIES

CAA Alternatives
NCP Alternative Category

1. Treatment or disposal at an offsite
facility.

2. Attain applicable or relevant and
appropriate Federal public health and
environmental requirements.

3. Exceed applicable or relevant and
appropriate Federal public health and
environmental requirements.

Do not attain Federal requirements but
reduce present or future threat and
provide significant protection to
public health, welfare or the
environment.

X X X X

X X X

Cowments

5. No Action.

There is no reasonably implementable offsite
disposal technology applicable to the landfill
and ECC because of the large volume of waste
material to be transported. Collection and
offsite treatment of leachate and groundwater is
possible but may be considerably more costly
depending on pretreatment requirements and may
not be implementable.

These alternatives involve collection and
treatment of leachate and groundwater to meet
applicable criteria and include a RCRA type cap.

Incineration of ECC soil would exceed Federal
requirements. Alternative 8 Involves removing
the sources of contamination and disposing of
them in a RCRA-type landfill onsite.

Alternatives 2 and 3 may not attain Federal
requirements since the groundwater is not
collected and treated. Contaminants were
detected in some wells at concentrations
exceeding Safe Drinking Water Act Maximum
Contaminant Levels (MCL's). Alternative 4 does
not attain Federal requirements since it does not
include a RCRA cap.

Retained as a baseline for comparison.
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eliminate sharp grade changes, and provide for site drainage.
A 1-foot soil cover consisting of locally available till
would be placed over the sites. The sites would be seeded
with grass to prevent erosion and increase evapotranspiration.

About 4,200 cubic yards of leachate sediment and sediment in
the ditch north of NSL and the old creek beds of Finley Creek
would be excavated, dewatered, and disposed of onsite beneath
the soil cover. It was assumed that excavation to a 1-foot
depth would be necessary. The creek beds would be backfilled
and a soil cover would be placed over the area. Contaminated
water resulting from the dewatering of the sediment would be
treated in the onsite leachate treatment system.

The unnamed ditch would be rerouted to the west of ECC and
portions of Finley Creek would be rechannelized as shown in
Figure 2-1. This would route the surface waters farther
away from contaminated areas and increase the travel time
for contaminants to migrate in the groundwater to the sur-
face waters, thus increasing the likelihood of contaminant
attenuation and degradation.

Monitoring

Contaminant migration would be assessed through a regular
leachate, groundwater, and surface water monitoring program.
Leachate would be sampled at the leachate collection sump as
part of the leachate collection and treatment system. Ground-
water would be monitored using 15 of the existing wells and
an additional 26 new monitoring wells (see Figure 2-1). The
total of 41 monitoring wells would be sampled quarterly the
first 5 years and analyzed for the full organic and inorganic
priority pollutant list. Subsequent sampling would be reduced
to twice per year at all 41 wells. Samples would be analyzed
for VOC's, semivolatiles and inorganics. Water levels of
monitoring wells would be taken at the time of sampling and
gradients would be calculated and compared to existing data.
Surface water and sediment would be sampled at eight locations
semiannually. These samples would be analyzed for VOC's,
base/neutrals, pesticides, PCB's, and inorganics. Depending
on surface water results, fish could be occasionally col-
lected from Finley and Eagle Creek and their tissues analyzed
for bioaccumulation of organic contaminants.

Leachate Collection

The leachate collection system would consist of a French
drain encircling the landfill. The drain would be about
4 feet deep and 6,000 feet in length. Perforated pipe laid
in the trench would be used to transport leachate to one of
the several sumps. The trench would be backfilled with gravel.
A 1-foot layer of gravel would also be placed on the sideslopes
of the landfill to provide a drainage path for leachate seepage,
The soil cover described previously would extend over the
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gravel layer and the drainage trench. The existing leachate
collection system would be abandoned. The leachate collection
system is discussed in greater detail in the NSL FS Report,
Chapter 4 and Appendix B.

Treatment

The estimated flowrate of the leachate collection system is
40 gpm. The leachate would be pumped to an onsite treatment
plant consisting of precipitation, biological oxidation, and
carbon adsorption (see Figure 2-2) . Leachate contaminant
types and concentrations are discussed in the NSL FS Report,
Appendix A.

In the treatment system, the waste stream will first pass
through the precipitation process for removal of metals and
other inorganics. Chromium, copper, iron, lead, and zinc
were detected in the groundwater and leachate samples and
can be removed by precipitation. The precipitation will be
induced by the addition of chemicals. Both hydroxide and
sulfide precipitation can be used effectively. Hydroxide
precipitation will be used for cost estimating purposes for
several reasons. Operationally, hydroxide would be added
regardless for pH control, so only one chemical addition
system would be required. Further, the presence of sulfide
can pose a health risk in the effluent discharge or as an
emission of hydrogen sulfide. However, bench testing prior
to design would be required to determine what the appropriate
precipitant would be. A polymer can also be added to enhance
solids settling. FloccuJ.ation and clarification will follow
the chemical addition and can be accomplished in one basin.
Either flocculation with lamella gravity settlers or solids
contact clarifiers could be used. Sludge will be removed
from the bottom of the basin and can be thickened, dewatered
with a filter press, and disposed of in a RCRA landfill.

Effluent from the precipitation process will then go through
powdered activated carbon treatment (PACT) which is a patented
activated carbon enhanced biological treatment system. The
PACT system combines biological treatment and carbon adsorption
into one process. The system works through the addition of
powdered activated carbon to the influent of the activated
sludge process. The system consists of carbon feeding equip-
ment, an aeration basin with the necessary appurtenances, a
clarifier, and solids handling equipment. Solids would be
wasted to an aerobic digester followed by dewatering. Solids
would then be disposed of at a RCRA landfill unless they
could be delisted as a nonhazardous waste. Spent carbon in
the waste solids could be separated and regenerated offsite.
Onsite regeneration facilities would not be cost effective,
considering the small amount of carbon to be used.
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Granular media filtration would be included in the treatment
system following either the precipitation system or the PACT
system or both. The advantage of having a filter after each
unit would be that less metals would carry over into the
PACT system and that solids with low settleability would be
removed from the biological system effluent. For costing
purposes, however, it is assumed that one filter will be
used after the PACT system. Development of the treatment
system is based on limited data. Pilot-scale and bench-
scale testing would be necessary prior to implementation.

Effluent Discharge

Discharge of treated leachate would be to Finley Creek south-
west of the NSL site. Discharge limits for treatment effluent
are set during the NPDES permit process. NPDES permitting
is handled by the Indiana Department of Environmental Manage-
ment, Office of Water Management Permit Section. There is
no list of standards or criteria applicable for all water-
ways. The permit considers the water use designation for
the receiving water, waste load allocations, relevant state
water quality standards, federal water quality criteria, and
other scientific data.

Finley Creek and Eagle Creek are "waters of the State of
Indiana" and have been given the aquatic life (warm water
fishery) and partial body contact recreation water use desig-
nation. Any discharge of treated leachate and groundwater
should help maintain those uses.

Indiana water quality standards are presented in 330 IAC-1-6.
The minimum water quality conditions include conditions gov-
erning substances that affect aesthetic conditions, are acutely
or chemically toxic, or otherwise cause injury to humans,
animals, aquatic life or plants. The minimum water quality
conditions for aquatic life apply.outside the mixing zone to
substances that affect taste or odor, are toxic (1/10 of the
96-hour LC50), or that may bioconcentrate to result in exceed-
ing FDA action levels for fish consumption. Because both
Eagle Creek and Finley Creek seasonally may have no or low
flow, no mixing zone will be considered and effluent dis-
charger will be compared directly to criteria.

Table 2-3 lists criteria that may be used in setting the
discharge limits. The first two categories (1/10 LC,_0 and
AWQC aquatic life) address aquatic population effects. The
next category (AWQC aquatic life-human use) addresses human
use of the fishery. The remaining criteria address human
consumption of the water as a potable water source. Included
for comparison purposes are the average concentrations of
each contaminant detected in the leachate.
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Table 2-3
WATER QUALITY CRITERIA APPLICABLE TO LEACHATE DISCHARGE

Applicable Criteria (ug/1)

Benzene
Bls(2-Ethyl Hexyl)Phthalate
4-Chloro-3-Methyl Phenol
1,1-Dlchloroethene
Methylene Chloride
Napthalene
Phenanthrene

Arsenic
Chrcwtun (+6)
Copper
Cyanide
Iron
Lead
Nickel
Zinc

Average
Leachate

Concentration (ug/1)

106
181
62
3

1,250
20
20

6
18
33

32,600
45
76
123

One-Tenth
96 hr LC

2

19
15

,440
-

1.0
-

,300
,000

-

_

.
-
-
.
-
.
-

Protection of Aquatic Life
Acute

5,300
11,100

30
30,300*

193,000
23,000

-

360
16
42°
22
.

264°
3,700C

687°

Chronic

-
3
.
-
-

620
-

190
11
I?

5.2
1.000

10
197
47°

Consumption of
Aquatic Organisms

b
40

50,000*
.
b

1.85
15.7

0.0311
0.0311

0.0175
3,433,000

-
-
.
-

100
-

50
50

1,000

300
50

5,000

AWQC
Drinking
Water8

0.67
21,000*
3,000*
0.033
0.19

0.0028

a0.0025
50

1,000*
200*

50
15.4*
5,000*

Based on toxlclty concentration. -6Based on carcinogenic protection at the 10 cancer risk level.
Contanlnant concentration baaed on water hardness of 250 «g/l CaCO equivalent.
Based on published 96-hour Median lethal concentration, (Verschueren, 1983).
*1980 Federal Aablent Water Quality Criteria.
Proposed naxlwn concentration level.

81980 Federal Ambient Water Quality Criteria for protection of human health at the 10 cancer risk level.
__ Underline designates the lowest AHQ.

NOTE: For calculation of average leachate concentrations, see NSL FS Report Appendix A.
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Because the NPDES permit process would consider all these
factors, the feasibility study assumes treatment facility
discharges must meet all of these categories.

Neither Finley Creek nor Eagle Creek are designated for do-
mestic (potable water) uses. It does not appear that domes-
tic use will be a reasonable future use of either creek.
While Eagle Reservoir is a potable water source, permitted
discharge to Finley Creek would undergo dilution of about
1,600 to 1 (assuming annual average daily flow at the reser-
voir of 150 cfs) by the time it arrives at the reservoir.
Contaminant levels would be further reduced in the reservoir
because of degradation and volatilization during the estimated
minimum 45-day residence time. A conservative estimate of
treatment system discharge limits for protection of drinking
water use at the reservoir was made using the dilution factor
multiplied by drinking water AWQC. The resulting values
were all below the the applicable criteria underlined in
Table 2-3. Therefore, meeting the underlined applicable
criteria in Table 2-3, will result in meeting drinking water
criteria applied to contaminants at the reservoir.

Operation and Maintenance

Maintenance would be required for the soil cover because of
erosion, freeze/thaw, and landfill settlement. It was esti-
mated that every fifth year, 10 inches of fill over 50 percent
of the landfill would need replacement. Routine inspections
of the landfill surface and the leachate collection system
would be required semiannually.

The treatment system would require a full-time operator to
perform testing and maintenance, to adjust chemical and
carbon feed rates, and to ensure that all process units are
functioning properly. To provide for regular maintenance or
in the event of treatment system failure, a 100,000 gallon
holding tank is included. This tank provides a 2-day
holding time for untreated leachate.

ALTERNATIVE 3—ACCESS RESTRICTIONS WITH RCRA CAP AND LEACHATE
COLLECTION AND TREATMENT

The major components of Alternative 3 are:

o Access restrictions
o Cooling pond sludge removal
o RCRA cap and surface controls
o Monitoring
o Leachate collection
o Treatment

The site plan of Alternative 3 is shown in Figure 2-3.
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Access restrictions, surface controls, monitoring, and lea-
chate collection and treatment are similar to Alternative 2.

Cooling Pond Sludge Removal

Before construction of the cap, any contaminated sludge or
soil remaining in the former ECC cooling pond would be
excavated and disposed of at a licensed RCRA landfill. Soil
samples would be collected from soil borings in the former
cooling pond and analyzed to determine excavation locations
and volumes. Excavated sludge or soil would be replaced
with clean fill. Removal of remaining contaminated sludge
would prevent any further contamination of the sand and
gravel deposit provided groundwater gradients remain upward.
Groundwater removed during sludge excavation would be trans-
ported and treated at a licensed RCRA facility.

RCRA Cap

The RCRA cap would cover the same area as the soil cover of
Alternative 2. It would consist of 1 foot of soil overlying
1.5 feet of a sand and gravel drainage layer. Below these
would be a 30-mil synthetic membrane, 2 feet of clay, and
1 foot of sand (for gas collection on the landfill only).
Prior to placing the cap, the site would be graded to elimi-
nate sharp grade changes and to provide for drainage. Also
the former process building on the ECC site would be demol-
ished. The concrete floor and foundation would remain and
the cap placed on top. The cap would be seeded to control
erosion and promote evapotranspiration.

The RCRA cap is expected to reduce the rate of leachate pro-
duction from 40 gpm to 5 gpm within 5 years. The resulting
flowrate requiring treatment would also decrease from 40 gpm
to 5 gpm.

Operation and Maintenance

Maintenance for Alternative 3 will be similar to Alternative 2,
Repair and replacement of the RCRA cap will be required as
with the soil cover and routine inspections of the cap and
collection system would be necessary or a regular basis. A
full-time operator would be required for the treatment system.

ALTERNATIVE 4—ACCESS RESTRICTIONS WITH SOIL COVER,
LEACHATE COLLECTION, GROUNDWATER INTERCEPTION,
AND TREATMENT

The major components of Alternative 4 are:

o Access restrictions
o Cooling pond sludge removal
o Soil cover and surface controls
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o Monitoring
o Leachate collection
o Groundwater interception
o Treatment

The site plan for Alternative 4 is shown in Figure 2-4.

Access restrictions, soil cover and surface controls, leachate
collection, and treatment are similar to Alternative 2.
Cooling pond sludge removal would be as described in Alter-
native 2, although contaminated water removed during exca-
vation could be treated in the onsite treatment system.
Alternative 4 includes a groundwater collection system to
intercept groundwater migrating to the surface waters or
offsite.

Monitoring

Monitoring of leachate and surface water and sediment would
be as described for Alternative 2. Groundwater monitoring
would also be similar for the first year. Following this,
however, only 14 monitoring wells outside the perimeter of
the groundwater collection system would be sampled on a
semi-annual basis. The presence of the groundwater col-
lection system allows the groundwater monitoring program to
be less extensive. Water levels in monitoring wells and
piezometers on either side of the collection system would be
taken on a monthly basis.

Groundwater Interception

The groundwater collection system would consist of a French
drain extending along the southern border of the landfill.
The drain along Finley Creek would have an impermeable barrier
along the south wall of the trench to minimize inflow of
water from the creek. In the sand and gravel in the south-
western portion of the site, six extraction wells placed on
150-foot centers would be installed instead of a French drain.
It is anticipated that an approximate 5-foot overall drawdown
of the water table at the collection system would be sufficient
to prevent groundwater movement past the system. Details of
the collection system design are similar to tho^e incorporated
into NSL Alternatives 4 and 5 and are discussed in the NSL
FS Report, Appendix B.

At the ECC site, a system of underdrains 40 feet apart would
be constructed in the silty clay saturated zone (see Figure 2-4)
The objective of the ECC underdrains is to collect the more
heavily contaminated groundwater onsite in the till and to
prevent it from migrating through the sand and gravel zone
to the extraction wells south of the site. The 40-foot drain
spacing was estimated on the basis of maintaining the existing
upward vertical gradient from the sand and gravel deposit to
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the till to prevent downward migration of contaminants into
the lower sand and gravel. Without the underdrains, the
sand and gravel deposit beneath and south of the ECC site
would be expected to become more heavily contaminated.
Although this zone would eventually be purged of contami-
nants, it is considered more reliable and effective to mini-
mize the migration of the groundwater contaminants. The ECC
FS Report, Chapter 6 and Appendix B, presents additional
detail on the design of the collection system.

Leachate and groundwater would be combined at the onsite
treatment facility. Estimates of flowrates from each of the
collection system components were generated using the avail-
able information on subsurface soil and groundwater conditions,
and using the target drawdown of 5 feet along the collection
system. The ECC underdrain would contribute an estimated
8 gpm, the French drain around NSL would contribute 25 gpm,
and the six extraction wells would contribute 65 gpm. The
leachate collection system would contribute 40 gpm. The
estimated treatment flowrate is about 140 gpm.

The treatment system would be the similar to the one described
for leachate in Alternative 2. Additional contaminants and
flow would be expected from the groundwater collection system.
To estimate average groundwater concentrations to be treated,
projected concentrations of selected indicator contaminants
found at the ECC site were combined with existing contaminant
concentrations found at NSL. These are presented in Table 2-4
along with the leachate contaminant concentrations presented
earlier for Alternative 2 and the applicable water quality
criteria. As with Alternative 2, meeting the underlined
criteria would result in also meeting drinking water criteria
applied to Eagle Creek Reservoir.

Operation and Maintenance

Maintenance for Alternative 4 would be similar to Alternative 2,
Some additional maintenance would be necessary to inspect
and repair the French drains and periodically to redevelop
collection wells and replace well pumps.

ALTERNATIVE 5—ACCESS RESTRICTIONS WITH RCRA CAP, LEACHATE
COLLECTION, GROUNDWATER INTERCEPTION, AND TREATMENT

The major components of Alternative 5 are:

o Access restrictions
o Cooling pond sludge removal
o RCRA cap and surface controls
o Monitoring
o Leachate collection
o Groundwater interception
o Treatment
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Table 2-4
WATER QUALITY CRITERIA APPLICABLE TO LEACHATE AND GROUNDWATER DISCHARGE OF ALTERNATIVE 4

Applicable Criteria (ug/1)

1.1.1-Trlchloroethane
1.1.2-Trlchloroethane
Chloroform
Benzene
Ethylbenzene
Methylene Chloride
1,1-Dlchloroethene
Trlchloroethene
Tetrachloroethene
Toluene
Phenol
4-Chloro-3-Methyl Phenol
Bls(2-Ethyl HexyDPhthalate
Dl-n-butyl Phthalate
Dlethyl Phthalate
Dimethyl Phthalate
Napthalene
Phenanthrene

Arsenic
Chronlum (+6)
Copper
Cyanide
Iron
Lead
Nickel
Zinc

Average
Leachate

Concentration
(ug/1)

1
-
-

106
101

1,250
3
1
-

26
149
62

181
12
33

20
20

6
18
33
-

32,600
45
76

123

Average
Groundwater
Concentration

(ug/1)

2,300
1.5
Ui

104
350

5,900i

3
5,800

230
1,800
4,400

_

11
9
7

28*
t

5

25
5
4

15
2,550

22
71
31

One-Tenth
96 hr LC

5.230
9,400

-
2,440
4,230

19,300
-

4,020
1,840
3,400

570
1.0

.

.
-

15,000
-

.
-
-
-
-
-
_
-

Protection of
Acute

18,000
18,000
28,900
5,300

32,000
193,000
30,300*
45,000

5,280
17,500
10,200

30
11,100

940
52.100
33.000
23,000

*

360
16
42°
22
-

264°
3,700°

687°

Aquatic Life
Chronic

•
9,400
1,240

-
-
-
-
-

840
-

2,560
-
3
-
-
-

620
-

190
11
26°

5.2
1.000

10
192°

Consumption of
Aquatic Organisms

1,030,000*
h

41.8°
isTr'

40
3.280*
15,7
1.85
80.7
8.85

-
769,000*

-

50,000
154,000*

1,800,000*
2,900,000*

0.0311
0.0311

0.0175
3,433,000

.
-
-
.

100
-

Drinking
Water

Act
HCL's

200
-

100
5
-
-
7
5

10
-
-
•

-
-

-

-

'

~

50
50

1,000
-

300
50
.

5,000

AWQC
Drinking
Water8

19,000*
D

0.6
0.19
0.67

2,400;;
0.19

0.033 b̂

o'.8b

15,000°
3,500*
3,000*

21,000*
44,000

434,000*
350,000*

-.
0.0028

0.0025
50*

1,000*
200*

-
50*

15.4*
5,000*

Based on toxlclty concentration.
Based on carcinogenic protection.

CContaminant concentration based on water hardness of 250 mg/1 CaCO equivalent.
Based on published 96-hour median lethal concentration, (Verschueren, 1983).

61980 Federal Ambient Water Quality Criteria.
Proposed maximal concentration level.
g!980 Federal Ambient Water Quality Criteria.
Average groundwater concentration Includes projected groundwater concentrations of selected contaminants
In till unit at ECC (see ECC RI Report, Chapter 5 (March 14, 1986) and existing groundwater concentrations
at NSL perimeter (see NSL FS Report, Appendix A).
Concentration not estimated for groundwater beneath ECC. Concentration represents NSL groundwater concentrations only.

Underline designates the lowest AWQ.
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The site plan for Alternative 5 is shown in Figure 2-5.

The components for Alternative 5 are similar to Alternative 4
except that a RCRA cap is used instead of a soil cover.
Also the French drain groundwater collection system in the
fill at ECC is not included.

RCRA Cap

The RCRA cap was described under Alternative 3. The cap is
estimated to reduce flow to the leachate collection system
at NSL from 40 gpm to 5 gpm within 5 years.

Monitoring

Monitoring of leachate and surface water and sediment would
be as described for Alternative 2. Groundwater monitoring
would be similar to that described for Alternative 4.

Groundwater Interception

The groundwater interception system of this alternative has
several differences from that described for Alternative 4
though the main objective of intercepting contaminated ground-
water from the site remains the same. The interception system
of Alternative 5 would be constructed so that it could function
as a portion of a groundwater isolation system, if the isolation
system becomes more advantageous in the future. The objective
of groundwater isolation is to lower the water table below
zones of soil contamination in the till unit. As a result,
the isolation collection system of French drains would be
installed at a lower elevation than the interception system.
The isolation system is discussed further for Alternative 6.

The groundwater collection of Alternative 5 consists of a
French drain installed along the southern and southwestern
boundaries of the landfill and ECC to an estimated elevation
of 865 (see Figure 2-5). The drain would include two col-
lection pipes, one set 5 feet below the existing water table
to function as the interception system, and the other set at
the bottom of the trench to be used if the isolation system
is implemented at a later time.

French drains replace extraction wells in the southwestern
area of the site because a more expensive system of closely
spaced wells would be required in an isolation system. The
French drain, however, can be used for either system. The
French drain would include an impermeable barrier on the
south wall of the trench to minimize inflow of water from
Finley Creek. The barrier would consist of an impermeable
synthetic membrane and at least 6 inches of compacted clay.
It would extend 3 feet into the till below the sand and
gravel deposit in the southwest area of the site. The
barrier would also extend 75 feet beyond the western end of
the drain.
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The system of underdrains at ECC is not included in Alterna-
tive 5 since the RCRA cap would minimize the generation of
heavily contaminated groundwater in the till. Although con-
taminated groundwater in the till could still migrate through
the sand and gravel to the groundwater interception system,
contaminant levels would likely be much lower than those
produced without a RCRA cap.

The initial combined flowrate from the leachate and groundwater
collection systems is estimated to be 100 gpm with 40 gpm
from the leachate collection system. Within 5 years, the
flow is estimated to decrease to about 65 gpm because of a
reduction in leachate generation.

Operation and Maintenance

The groundwater collection system operation and maintenance
requirements of Alternative 5 are less than Alternative 4
because extraction wells are not used. Treatment system
operation and maintenance is less than Alternative 4 since
the flowrate is lower. Operation and maintenance of the
RCRA cap would be as described for Alternative 3.

ALTERNATIVE 6—ACCESS RESTRICTIONS WITH RCRA CAP, LEACHATE
COLLECTION, GROUNDWATER ISOLATION, AND TREATMENT

The major components of Alternative 6 are:

o Access restrictions
o Cooling pond sludge removal
o RCRA cap and surface controls
o Monitoring
o Leachate collection
o Groundwater isolation
o Treatment

The site plan for Alternative 6 is shown in Figure 2-6.

The components for Alternative 6 are similar to Alternative 5
except that groundwater isolation is used in place of ground-
water interception. The French drain groundwater collection
system in the till at ECC is included in Alternative 6.

Monitoring

Monitoring of leachate and surface water and sediment would
be as described for Alternative 2. Groundwater monitoring
would be similar to that described for Alternative 4 with
the exception of increased monthly monitoring of the water
level on either side of the groundwater isolation system.
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Groundwater Isolation

The objective of groundwater isolation is to lower the
groundwater table below zones of soil contamination in the
till unit. Together with the RCRA cap, this would minimize
the transport of contaminants in the groundwater since the
source of contaminants to the groundwater would be nearly
eliminated. The collection system for groundwater isolation
would be placed along the boundaries of the site to
completely encircle both ECC and NSL. A French drain would
be used throughout, except in the northeastern corner of the
site. Extraction wells would be used in the northeast
corner because installation of French drains at the depth
required for the collection system (40 feet) would be
difficult. Eighty-two wells on 25-foot centers were
estimated to be required in this area. The estimated
desired elevation of the water table is 865 feet. This
elevation was chosen based on groundwater contamination
observed in monitoring wells. The French drain along Finley
Creek would have an impermeable barrier on the south wall of
the trench to minimize inflow of water from the creek.
Details of the groundwater isolation system are similar to
those described for NSL Alternative 6 and are discussed in
the NSL FS Report, Appendix B.

The underdrains at ECC are included in this alternative to
prevent contaminated groundwater in the ECC till from
migrating downward into the sand and gravel deposit under
the initial strong downward gradients induced by the ground-
water isolation system.

The underdrains at ECC would be similar in design to those
of Alternative 4. The lower infiltration rate through the
RCRA cap, however, would result in a water table near the
bottom of the till. This would minimize any vertical down-
ward gradient to prevent migration of the contaminated lea-
chate to the sand and gravel deposit. The French drain to
the south and west of the site would intercept the existing
low level contamination in the sand and gravel deposit
beneath and to the south of the ECC site.

Initially, the combined flowrate is estimated to be approxi-
mately 340 gpm with 40 gpm from the leachate collection system
and 300 gpm from the groundwater collection system. Within
5 years, the flow is estimated to decrease to 200 gpm
because of a reduction in leachate generation and lowering
of the water table beneath the site to the desired elevation.
Once the water table has reached the desired level, ground-
water flow to the collection system will be primarily uncon-
taminated water from the site perimeter. It is anticipated
that treatment will only be necessary for the leachate col-
lected after this period (5 gpm).
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Operation and Maintenance

The maintenance requirements of Alternative 6 will be very
similar to Alternative 5. The additional wells and French
drain required for the groundwater isolation will increase
the maintenance somewhat; however, the operation and main-
tenance of the treatment system will decrease in the future,
especially if only the leachate requires treatment.

ALTERNATIVE 7—ACCESS RESTRICTIONS WITH RCRA CAP,
LEACHATE COLLECTION, GROUNDWATER ISOLATION AND
TREATMENT, AND ECC SOIL VAPOR EXTRACTION

The major components of Alternative 7 are:

o Access restrictions
o Cooling pond sludge removal
o RCRA cap and surface controls
o Monitoring
o Leachate collection
o Groundwater isolation
o Treatment
o ECC soil vapor extraction

The site plan for Alternative 7 is shown in Figure 2-7.
Alternative 7 contains all components of Alternative 6 and
adds soil vapor extraction to remove volatile contaminants
from soil.

ECC Soil Vapor Extraction

Vapor extraction (or enhanced volatilization) would reduce
the level of contamination in the unsaturated zone by inducing
a flow of air through the soil to evacuate the volatile con-
taminants. Volatile compounds in the air stream would then
be adsorbed in a granular activated carbon adsorber system.

Vapor extraction wells would be screened in the unsaturated
zone. A vacuum is placed on the well and air extracted from
the well. As more air is extracted from the soil, the pres-
sure around the well is lowered. The lower pressure has two
effects:

o More contaminants are volatilized from the so:l
moisture into the soil gas.

o Air is drawn through the inlet wells and through
the contaminated soil to the extraction well.

With the clean source of air, and a system of wells with
overlapping effects, the contaminants can be extracted from
the unsaturated zone.
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Based on existing data, the system would consist of 10 net-
works of 8 air withdrawal (extraction) wells and 8 air inlet
wells. They would be placed in areas that account for
approximately 99.5 percent of the volatile contaminant mass
in the unsaturated zone at ECC and include all areas where
the volatile compound concentrations exceed the 1 x 10~
excess lifetime cancer risk level from soil ingestion.

The extracted air would flow from the wells and into an air/
water separator to remove any free water from the vapor stream.
The air would flow from the air/water separator into a heater,
where the temperature would be raised to 90°F, and then into
the granular activated carbon adsorbers to remove the organic
contaminants. Purified air would exit the carbon adsorbers
through a vacuum pump and be discharged to the atmosphere.

The system described here is conceptual in nature. The exact
number and placement of wells, withdrawal rate, and vacuum
applied to each well will be based upon pilot testing before
design. Additional soil sampling and analysis in the unsat-
urated zone would be performed to further delineate volatile
distribution in the soil and aid in the optimal placing of
wells.

Operation and Maintenance

Maintenance of Alternative 7 is similar to Alternative 6
except for the additional maintenance of the soil vapor
extraction system.

The vapor extraction system would be monitored daily to assure
that proper vacuums are being maintained. Additional routine
maintenance of the pumps would be performed. In the pilot
study stage and the initial stage of full-scale operations,
daily sampling and analysis of the discharge air stream would
be performed. In addition, at least three soil gas monitoring
points would be installed at each network to allow monitoring
of removal ratea, Air samples,.would be analyzed by GC/MS.
After the first week, monitoring could be reduced to weekly
for the next 2 months and then biweekly to monthly for the
duration of the operation. The initial samples would be
analyzed for a complete volatile organ:c scan. Three or
four key compounds can then be chosen and routine monitoring
performed for them. Periodic complete volatile scans would
be performed to monitor changes in discharge makeup.

Based on the monitoring of both the soil gas composition and
the discharge stream, a system termination point can be chosen.
It is estimated that the vapor extraction system may-take 2
to 4 years to lower VOC concentrations below the 10 cancer
risk level from soil ingestion.
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ALTERNATIVE 8—ACCESS RESTRICTIONS WITH RCRA CAP,
LEACHATE COLLECTION, GROUNDWATER ISOLATION AND
TREATMENT, AND ECC SOIL INCINERATION

The major components of this alternative are:

o Access restrictions
o Cooling pond sludge removal
o RCRA cap and surface controls
o Monitoring
o Leachate collection
o Groundwater isolation
o Treatment
o ECC soil incineration

The site plan for Alternative 8 is shown in Figure 2-8.
Alternative 8 contains all components of Alternative 6 and
adds incineration of ECC-contaminated soil.

ECC Soil Incineration

Soil with organic contaminant concentrations above 1 x 10~
excess lifetime cancer risk levels would be incinerated onsite. ,

1 :'- L '

\ i-f ••= f-It is assumed here that the incinerated soil could be managed ) ,^> .f
as though it were not a hazardous waste and be disposed of ^(
onsite. A RCRA cap would be placed over the incinerated J'" , /'•
soil replaced on the site. ,*, •'• .,*.,.>-,•
The main components of the incineration process are the rotary
kiln, afterburner, packed tower, and wet scrubber. The incin-
eration facility would take approximately 1 year to design
and install, and an additional 1 to 3 years for startup and
permitting. Incineration of 14,400 cubic yards of soil and
7,500 cubic yards of the existing silty-clay cap (assuming a
15 percent moisture content) would take from 1.5 to 4 years
at a throughput of 1 to 2 cubic yards per hour for 300 days
per year. Operating the kiln continuously would reduce ther-
mal stress on the refractory, although some down time has
been allowed. After the soil has been treated, the incinerator
would be dismantled and salvaged or reused on other sites.

The rotary kiln would operate at 2,200°F with a total waste-
heat input of 23 million Btu/hour. Residence time of a waste
material is a function of temperature, rotational speed, and
kiln angle to horizontal. A trial burn conducted at the
startup time will determine these factors along with the
residence time. In general, solid wastes can take several
hours for combustion. Rotary kiln systems usually have a
secondary combustion chamber, or afterburner, following the
kiln to ensure complete combustion of the waste and gases
from the kiln. This chamber is usually designed to have a
gas residence time of a few seconds with temperatures
between 2,200 and 3,000°F.
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To operate, the kiln would require approximately 225 gallons
per hour of supplemental fuel oil because of the low heating
value of the soil. Electrical requirements for the complete
system would be 130 kW. Water requirements would vary
depending on the kiln and scrubber design. At most, approx-
imately 450 gpm would be needed if the system included a
venturi scrubber.

The contaminated soil would be ram fed or conveyed through
the higher end of the kiln. As the kiln rotates, the incin-
erated soil moves to the lower end of the kiln where it is
discharged. The residual ash would then be replaced onsite.

High levels of nitrogen oxide emissions are expected, espe-
cially when a rotary kiln is operated at higher temperatures.
Nitrous oxides are formed from thermal fixation of nitrogen
in the air used for combustion or from organic nitrogen com-
pounds present in the waste. Emissions of nitrogen oxide
and particulate matter are dependent on the waste. Sulfur
oxides are formed from sulfur present in the waste material
and auxiliary fuel. A wet scrubber is assumed to be neces-

~ sary for control of emissions of particulate matter and the
gaseous products of combustion.

- ALTERNATIVE 9—ACCESS RESTRICTIONS WITH ONSITE RCRA LANDFILL

The major components of this alternative are:i
o Access restrictions

i o Rerouting of surface waters

o MonitoringI
L o Construction of RCRA landfill

i o Excavation of contaminated soil, landfill contents,
i and sediment

This alternative involves the excavation of the landfill
contents, contaminated soils around and under the landfill,

— and ECC-contaminated soils with subsequent placement in an
onsite RCRA landfill. The landfill would be located in the

I northern portion of the Northside Landfill site as shown in
L Figure 2-9.

i A RCRA-type landfill would include construction of the fol-
! lowing: a double liner, leachate collection system, leachate

and groundwater monitoring system, gas collection system,
and multimedia cap. The general scheme of a RCRA-type land-

| fill is shown in Figures 2-10 and 2-11. As of this writing,
_ the northern portion of the site (which was used as a borrow

pit) has been excavated down to elevation 900 to 920. This
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part of the site could be an appropriate location for an
onsite RCRA-type landfill.

Construction of the landfill would begin first followed by
excavation of the existing landfill contents to
prelandfilled ground surface. An additional 30 feet of soil
in the saturated zone beneath the landfill on the southern
half of the site was assumed to require excavation.
ECC-contaminated soil was assumed to require excavation to
elevation 865 feet or about 20 feet below ground surface.
Excavation, placement, and construction would occur in a
step-wise fashion to accommodate efficient work patterns.
During excavation, the landfill contents would have to be
sampled to determine their character. Highly contaminated
wastes such as PCB's and reactive and low flashpoint
substances cannot be stored in a RCRA landfill. They must
be treated before disposal. Similarly, sludges and liquids
may not be disposed of directly in a RCRA landfill, but must
first be solidified or containerized. To establish a cost
for this alternative, it was assumed that no treatment would
be required for the materials to be placed in the RCRA
landfill. Treatment of groundwater and dewatering liquids
during construction of the RCRA landfill may be necessary
but was not included in the cost of the alternative.

Operation and Maintenance

Operation and maintenance includes monitoring and repairs
for the new landfill. The surface water and groundwater
will be monitored to detect migration of residual contami-
nation. Air quality will also be monitored. Maintenance
will be required to maintain the integrity of the RCRA land-
fill. This will include erosion control; freeze-thaw repairs;
mowing, grading, and reseeding the cap; and maintenance of
access restrictions. Collection and disposal of leachate
from the RCRA landfill should be minimal if the landfill is
constructed correctly.

GLT655/9
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Chapter 3
DETAILED ANALYSIS OF ALTERNATIVES

In accordance with Section 300.68(h) of the NCP, a detailed
analysis of the alternatives, described in Chapter 2, is
presented in this chapter. It includes technical, public
health and welfare, environmental, institutional, and cost
evaluations.

The detailed analysis presented is not intended to be all
inclusive and encompassing, but it is intended to present
sufficient information concerning each alternative to allow
for a comparative evaluation. Additional information and
considerations should be addressed during the detailed
design of the selected alternative to better refine the
implementation of the alternative. Numerous details will
require additional evaluation and incorporation into the
design if adequate safeguards are to be provided to allow
for proper system performance and reliability.

TECHNICAL EVALUATION OF ALTERNATIVES

This section presents an evaluation of the technical aspects
for each alternative. The technical evaluation involves
assessing the ability, and generally to what degree, each
alternative satisfies a given set of technical evaluation
criteria.

TECHNICAL EVALUATION CRITERIA

Technical evaluation criteria described below were developed
based on the EPA Feasibility Study Guidance document and
reflect the NCP requirements for evaluation of engineering
implementation, reliability, and constructibility.

o Performance

Effectiveness to meet the remedial action
goals

- Useful life of components

o Reliability

Demonstrated performance considering potential
for poor performance or failure of system
components and operational flexibility to
address variations between design criteria
and actual field conditions

Operation and maintenance requirements con-
sidering operation complexity, reliance on
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monitoring results for reliable operation,
and maintenance requirements and frequency

o Implementability

Ease of installation and time of implementation

Time required to achieve the remedial action
goals

o Safety

Risk to public health and the environment in
the event of system failure

- Safety aspects during construction

TECHNICAL EVALUATION

The following discussion summarizes the more pertinent tech-
nical aspects of the alternatives. Table 3-1 presents a
detailed listing of the technical evaluation criteria and
the associated technical assessment for each alternative.

Elements Common To All Alternatives

Several elements are common to all the remedial action alter-
natives (with the exception of No Action). These primarily
relate to the reliability of access restrictions in preventing
exposure to onsite soil or onsite groundwater contamination.
Since the contaminant source characteristics are largely
unknown, the time period for the site contaminants to either
be naturally degraded or removed through a groundwater col-
lection system cannot be reliably estimated. As discussed
in Chapter 1, it is possible, especially with the potential
for buried drums onsite, that this period may well exceed
100 years. The reliability of deed restrictions in preventing
future site development or use of groundwater beneath the
site over this time period is not known.

Performance

All alternatives except No Action address the remedial action
objectives relating to contaminated soil, leach-vte, and ground-
water. Given proper implementation, operation, and maintenance
of the alternatives, Alternatives 2 through 9 would be effective
in reducing risks to public health and the environment from
exposure via pathways associated with these media provided
groundwater contaminant types and levels do not increase in
the future. If levels or contaminant types do increase,
Alternatives 2 and 3 would not be effective in reducing risks
to the public health or environment since no groundwater
controls are undertaken. Alternative 3, however, reduces
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TECHNICAL
EVALUATION

CRITERIA
Performance

ALTERNATIVE 1
No Action __

ALTERNATIVE 2
Access Restrictions With Soil Cover,
Leachate Collection and Treatment

ALTERNATIVE 3
Access Restrictions With RCRA Cap,
teachate Collection and Treatment

ALTERNATIVE 4
Access Restrictions With Soil Cover,

Leachate Collection, Croundwater
____Interception and Treatment

ALTERNATIVE 5
Access Restrictions With RCRA Cap,
Leachate Collection, Groundwater

___Interception and Treatment___

Effectiveness in Meeting Coals

Protection of public
and environment from
direct contact,
inhalation, and
Ingest Ion of contam-
inants in NSL land-
fill contents,
surface or subsur-
face soil on ECC and
NSL, NSL leachate
sediment, and sedi-
ment in the old creek
beds of Finley Creek.

Protection of public
health and environ-
ment from direct
contact, Inhalation,
and ingestlon of
contaminated leachate
or its migration to
surface waters and
sediments at levels
posing risks.

Potential exists for adverse health
effects resulting from exposure to
subsurface soil in landfill contents
and leachate sediments and sediments
in the old creek beds of Finley
Creek. Soil cover at ECC may pose
low level public health risk.

Potential exists for adverse effects
to public health and environment
from future releases of contaminants
in leachate.

Effective In protecting public health
from direct contact with contaminants
given proper Implementation of deed
restrictions and maintenance of soil
cover for an indefinite period.

Effective in protecting public health
from direct contact with contaminants
by eliminating surface leachate
discharge. Leachate collection and
soil cover eliminates discharges to
surface water. I-eachate can still
migrate to groundwater.

Effective in protecting public health
from direct contact with contaminants
given proper implementation of deed
restrictions and maintenance of RCRA
cap for an Indefinite period.

Effective in protecting public health
from direct contact with contaminants
by eliminating surface leachate dis-
charge, leachate collection and RCRA
cap eliminates discharges to surface
water. Leachate can still migrate to
groundwater, but quantity is reduced
by an estimated 90 percent.

Effective In protecting public health
from direct contact with contaminants
given proper Implementation of deed
restrictions and maintenance of soil
cover for an indefinite period.

Effective In protecting public health
from direct contact with contaminants
by eliminating surface leachate dis-
charge. Leachate collection and soil
cover eliminates discharges to surface
water. Leachate can still migrate to
groundwater. Groundwater is subse-
quently collected and treated.

Effective in protecting public health
from direct contact with contaminants
given proper implementation of deed
restrictions and maintenance of RCRA
cap for an Indefinite period.

Effective In protecting public health
from direct contact with contaminants
by eliminating surface water leachate
discharge. Leachate collections and
RCRA cap eliminates discharges to
surface water. Leachate can still
migrate to groundwater, but quantity
is reduced by an estimated 90 percent.
Groundwater Is subsequently collected
and treated.

Protection of public
health and the envi-
ronment from direct
consumption of con-
taminated groundwater
or its migration to
surface waters at
levels posing risks.

Potential exists for adverse health
effects from consumption of contami-
nated groundwater or. fish that have
bioconcentrated contaminants.
Potential exists for adverse effects
on public health and environment
from future releases of contaminants
to surface water.

Effective in eliminating direct con-
sumption of groundwater given proper

prohibiting installation of wells
onslte.

Migration of contaminants to surface
water is not eliminated. Groundwater
and surface water monitoring should
allow detection of contaminants posing
risks. However, sufficient time to
implement migration action may not be
available before health or environment
are affected.

Effective in eliminating direct con-
sumption of groundwater given proper
Implementation of deed restrictions
prohibiting Installation of wells
onsite.

Migration of contaminants to surface
water is not eliminated, although
would be reduced relative to
Alternative 2. Groundwater and sur-
face water monitoring should allow
detection of contaminants posing
risks. However, sufficient time to
Implement mltigatlve action may not
be available before health or
environment are affected.

Effective in eliminating direct con-
sumption of groundwater given proper
implementation of deed restrictions
prohibiting installation of wells
onsite.

Effective in preventing migration of
contaminated groundwater to surface
water or offsite.

Effective in eliminating direct con-
sumption of groundwater given proper
implementation of deed restrictions
prohibiting Installation of wells
onsite.

Effective In preventing migration of
contaminated groundwater to surface
water or offsite.

Useful Life of Components

Reliability

Demonstrated Performance

Potential for poor
performance or fail-
ure of system or
componenta (assuming
design assumption*
•re representative
of actual site
conditions).

With proper maintenance soil cover
does not have a limit on useful life.
Useful life of treatment facility is
estimated at 30 years. Replacement
required.

Deed restrictions require maintenance
for an indefinite time period.
Potential exists that deed restric-
tions My not continue into the
future.

Leachate collection with French drains
is 'proven technology and is reliable.

Treatment processes are well demon-
strated and reliable. Long-term
reliability may diminish if system
must be upgraded and maintained long
past 30 years.

Useful life of RCRA cap is estimated
at 30 years. Replacement is
required. Useful life of treatment
facility is estimated at 30 years.
Replacement required.

Deed restrictions require maintenance
for an indefinite time period.
Potential exists that deed restric-
tions stay not continue into th«
future.

Long-term reliability of RCRA
cap has not been demonstrated through
Is believed to be good given proper
maintenance.

Leachate collection with French
drains is proven technology and Is
reliable.

With proper maintenance soil cover
does not have a limit on useful life.
Useful life of treatment facility is
estimated at 30 years. Replacement
required. Useful life of groundwater
collection system is estimated at
50 years.

Deed restrictions require maintenance
for an Indefinite time period. r:>ten-
tlal exists that deed restrictions may
not continue into the future.

Leachate and groundwater collection
with French drains Is a proven tech-
nology and Is reliable.

Groundwater collection with extraction
wells is proven technology and Is
reliable.

Treatment processes are well demon-
strated and reliable. Long-term
reliability nay diminish if system
must be upgraded and maintained long
past 30 years.

Useful life of RCRA cap is estimated
at 30 years. Replacement is required.
Useful life of treatment facility is
estimated at 30 years. Replacement
required. Useful life of groundwater
collection system is estimated at
50 years.

Deed restrictions require maintenance
for an indefinite time period.
Potential exists that deed restric-
tions may not continue into the
future.

Long-tern reliability of RCRA cap ha*
not been demonstrated though is
believed to be good given proper
maintenance.

Leachate and groundwater collection
with French drains is a proven tech-
nology and is reliable.

Treatment processes are well demon-
strated and reliable. Long-tern
reliability nay diminish if system
must be upgraded and maintained long
past 30 years.

Demonstrated Performance (Continued)

Operational flexi-
bility to address
variations between
design assumptions
and actual site
conditions.

Remediation of offsite groundwater or
surface water contamination once it
has been detected may require 1 year
or more for implementation.

Treatment system has a high degree of
flexibility to treat varying contami-
nant levels or types.

Remediation of offsite groundwater or
surface water contamination once it
has been detected may require 1 year
or more for implementation.

Treatment system has a high degree of
flexibility to treat varying
contaminant levels or types.

Extraction wells nay be pumped at
varying rates to provide flexibility.
French drains are passive and have
some flexibility but little control.

Treatment system has a high degree of
flexibility to treat varying contami-
nant levels or types.

French drains are passive and have
some flexibility but little control.

French drain groundwater Interception
system could be easily converted to
isolation system if contaminant levels
increase significantly In the future
and long-term (>100 years) operation
of collection system appears necessary.

Treatment system ha* a high degree of
flexibility to treat varying eon-

Operation and Maintenance
Requirements

Operational Complexity

Reliance on Monitoring

Operation is relatively simple and is
not expected to effect the alterna-
tives reliability.

Monitoring frequency and conprehcn*
siveneas are critical to successful
Implementation.

Operation is relatively simple and is
not expected to effect the alterna-
tives reliability.

Monitoring frequency and comprehen-
siveness are critical to successful
iitpl even tat ion.

Operation of groundwater Interception
system introduce* some complexity,
although it 1* not expected to sub-
stantially effect system reliability.

Monitoring results are Important to
reliable operation of groundwater
interception system.

Operation of groundwater interception
system introduce* son* complexity,
although it it not expected to sub-
stantially effect system reliability.

Monitoring result* are Important to
reliable operation of groundwater
Interception system.

Maintenance Require-
ments and Frequency

Maintenance requirements of cap are
substantial because of potential
landfill settlement. This reduces
the reliability of the cap.

Maintenance requirements of cap art
substantial because of potential land-
fill settlement, this reduce* the
reliability of the cap.
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TECHNICAL
EVALUATION

CRITERIA

Performance
Effectiveness in Meeting Goals

Protection of public
and environment from
direct contact,
inhalation, and
ingestlon of contam-
inants in NSL land-
fill contents!
surface or subsur-
face soil on ECC and
NSL, NSL leachate
sediment, and sedi-
ment in the old creek
beds of Finley Creek,

Protection of public
health and environ-
ment from direct
contact, Inhalation,
and Ingestlon of
contaminated leachate
or Its migration to
surface waters and
sediments at levels
posing risks.

ALTERNATIVE 6
Access Restrictions With RCRA Cap,
Leachate Collection, Croundwater
___Isolation and Treatment___

Effective in protecting public
health from direct contact with
contaminants given proper
implementation of deed restrictions
and maintenance of RCRA cap for an
Indefinite period.

Effective In protecting public
health from direct contact with
contaminants by eliminating surface
water leachate discharge. Leachate
collections and RCRA cap eliminates
discharges to surface water.
Leachate can still migrate to
groundwater, but quantity is reduced
by an estimated 90 percent. Ground-
water is subsequently collected and
treated.

ALTERNATIVE 7
Access Restrictions With RCRA Cap,
Leachate Collection, Groundwater

Isolation and Treatment, and
____ECC Soil Vapor Extraction___

Effective in protecting public health
from direct contact with contaminants
given proper implementation of deed
restrictions and maintenance of RCRA
cap for an indefinite period.

Public health risk from future site
excavation and direct contact,
inhalation, and ingestlon of VOC's in
ECC contaminated soil is reduced to
below 10 csncer risk levels. At)I
exceedance unchanged for lead and
cadmium.

Effective In protecting public health
from direct contact with contaminants
by eliminating surface water leachate
discharge. Leachate collection and
RCRA cap eliminates discharges to
surface water. Leachate can still
migrate to groundwater, but quantity
Is reduced by an estimated 90 percent.
Groundwater is subsequently collected
and treated.

ECC soil vapor extraction greatly
reduces generation of contaminated
leachate.

ALTERNATIVES
Access Restrictions With RCRA Cap,
Leachate Collection, Groundwater
Isolation and Treatment, and

ECC Soil Incineration ___

Effective In protecting public health
from direct contact with contaminants
given proper Implementation of deed
restrictions and maintenance of RCRA
cap for an Indefinite period.

Public health risk from future site
excavation and direct contact.
Inhalation, and ingest Ion of organic
contaminants In soil reduced to below
10 cancer risk levels. ADI
exceedance unchanged for lead and
cadmium.

Effective In protecting public health
from direct contact with contaminants
by eliminating surface water leachate
discharge. Leachate collection and
RCRA cap eliminates discharges to
surface water. Leachate can still
migrate to groundwater, but quantity
is reduced by an estimated 90 percent.
Croundwater is subsequently collected
and treated.

ECC soil Incineration greatly reduces
generation of contaminated leachate
at ECC.

ALTERNATIVE 9
Access Restrictions With Onslte
______RCRA Landfill________

Effective In protecting public health
from direct contact with contaminants
given proper implementation of deed
restrictions and maintenance of RCRA
cap for an Indefinite period.

Effective In protecting public health
from direct contact with contaminants
by eliminating surface leachate dis-
charge. If properly constructed, the
onsite RCRA landfill would prevent
leachate discharges.

Protection of public
health and the envi-
ronment from direct
consumption of con-
taminated groundwater
or its migration to
surface waters at
levels posing risks.

Effective In eliminating direct con-
sumption of groundwater given proper
Implementation of deed restrictions
prohibiting installation of wells
onslte.

Groundwater isolation may eventually
eliminate risk to public health from
direct consumption of groundwater by
lowering the water table below zone
of contamination.

Effective in eliminating direct con-
sumption of groundwater given proper
implementation of deed restrictions
prohibiting installation of wells
onsite.

Groundwater isolation may eventually
eliminate risk to public health from
direct consumption of groundwater by
lowering the water table below zone of
contamination.

Effective In eliminating direct con-
sumption of groundwater given proper
implementation of deed restrictions
prohibiting installation of wells
onslte.

Croundwater isolation may eventually
eliminate risk to public health from
direct consumption of groundwater
onsite by lowering the water table
below zone of contamination.

Effective In eliminating direct con-
sumption of groundwater given proper
implementation of deed restrictions
prohibiting installation of wells
onsite.

Groundwater isolation may eventually
eliminate risk to public health from
direct consumption of groundwater by
lowering the water table below zone of
contamination.

Effective In preventing migration of
contaminated groundwater to surface
water or offslte.

Effective in preventing migration of
contaminated groundwater to surface
water or offslte.

Effective In preventing migration of
contaminated groundwater to surface
water or offsite.

Effective In preventing migration of
contaminated groundwater to surface
water or offslte.

Useful Life o£ Components

Reliability
Demonstrated Performance

Potential for poor
performance or fail-
ure of system or
components (assuming
delicti assunptions
are representative
of actual site
conditions).

Useful life of RCRA cap is estimated
at 30 years. Replacement Is
required. Useful life of treatment
facility is estimated at 30 years.
Useful life of groundwater collec-
tion system Is estimated at
50 years. Replacement required.

Deed restrictions require mainten-
ance for an indefinite time period.
Potential exists that deed restric-
tions may not continue Into the
future.

Long-tern reliability of RCRA cap
has not been demonstrated though Is
believed to be good given proper
maintenance.

Leachate and groundwater collection
with French drains is a proven tech-
nology and is reliable.

Groundwater collection with extrac-
tion wells Is proven technology and
is reliable.

Useful life of RCRA cap is estimated
at 30 years. Replacement is required.
Useful life of treatment facility Is
estimated at 30 years. Replacement
required. Useful life of groundwater
collection system Is estimated at
50 years.

Deed restrictions require maintenance
for an Indefinite time period.
Potential exists that deed restric-
tions may not continue into the
future.

Long-term reliability of RCRA cap has
not been demonstrated though Is
believed to be good given proper
maintenance.

Leachate and groundwater collection
with French drains is a proven tech-
nology and is reliable.

Groundwater collection with extraction
wells IB proven technology and la
reliable.

Useful life of RCRA cap la estimated
at 30 years. Replacement is
required. Useful life of treatment
facility Is estimated at 30 years.
Useful life of groundwater collection
system Is estimated at 50 years.

Deed restrictions require maintenance
for an indefinite time period.
Potential exists that deed restric-
tions may not continue into the
future.

Long-term reliability of RCRA cap has
not been demonstrated though is
believed to be good given proper
maintenance.

Leachate and groundwater collection
with French drains Is a proven tech-
nology and Is reliable.

Groundwater collection with extraction
wells Is proven technology and is
reliable.

Useful life of RCRA cap is estimated
at 30 yeara. Replacement Is required.

Deed restrictions require maintenance
for an Indefinite time period.
Potential exists that deed restric-
tions may not continue into the
future.

Long-term reliability of RCRA land-
fills has not been demonstrated though
is believed to be good given proper
maintenance.

Releases from leaking drums or
immiscible fluids may migrate to the
lowered water table and result In
continued treatment of groundwater.

Treatment processes are well demon-
strated and reliable. Long-term
reliability may diminish if system
must be upgraded and maintained long
past 30 years.

Releases from leaking druns or
Immiscible fluids may migrate to the
lowered water table and reault in
continued treatment of groundwater.

Treatment processes are well demon-
strated and reliable. Long-term
reliability aay diminish if system
must be upgraded and maintained long
past 30 years.

Releases from leaking drums or
immiscible fluids may migrate to the
lowered water table and result in
continued treatment of groundwater.

Treatment processes are well demon*
strated and reliable. Long-term
reliability may diminish If system
must be upgraded and maintained long
past 30 years.

Demonstrated Performance (Continued)

Soil vapor extraction has proven
reliable under different site condi-
tions. Pilot testing would be
necessary.

Soil Incineration has been demon-
strated to be reliable in destroying
organic contaminants.

Operational flexi-
bility to address
variations between
design assumptions
and actual site
conditions.

Extraction wells may be pumped at
varying rates to provide flexibility.
French drains are passive and have
some flexibility but little control.

Treatment system has a high degree
of flexibility to treat varying
contaminant levels or types.

Extraction wells may be pumped at
varying rates to provide flexibility.
French drains are passive and have
some flexibility but little control.

Treatment system has a high degree
of flexibility Co treat varying con-
taminant levels or types.

Vapor extraction rates and number of
wells can be easily alte/ ,d to address
variations between des}' i assumptions
and field conditions. .

Extraction wells may be pumped at
varying rates to provide flexibility.
French drains are passive and have
some flexibility but little control.

Treatment system has a high degree of
flexibility to treat varying contami-
nant levels or types.

Incineration has gocd flexibility to
changes in contaminant types or
level. Feed rates and incineration
temperatures can be varied to match
needed conditions.

The design of a RCRA landfill provides
flexibility.
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TECHNICAL
EVALUATION

CRITERIA
ALTERNATIVE 1

Ho Action______

ALTERNATIVE 2
Access Restrictions With Soil Cover,
Leachate Collection and Treatment

ALTERNATIVE 3
Access Restrictions With RCRA Cap,
Leachate Collection and Treatment

ALTERNATIVE 4
Access Restrictions With Soil Cover,

Leachate Collection, Groundwater
____Interception and Treatment

ALTERNATIVE 5
Access Restrictions With RCRA Cap,
Leachate Collection, Groundwater

___Interception and Treatment

Reliability (continued)
Demonstrated Performance (Continued)

Operational flexi-
bility to address
variations between
design assumptions
and actual site
conditions.

Remediation of offslte groundwater or
surface water contamination once it
has been detected nay require 1 year
or more for Implementation.

Treatment system has a high degree of
flexibility to treat varying contami-
nant levels or types.

Remediation of offslte groundwater or
surface water contamination once it
has been detected may require 1 year
or more for implementation.

Treatment system has a high degree of
flexibility to treat varying
contaminant levels or types.

Extraction wells nay be pumped at
varying rates to provide flexibility.
French drains are passive and have
some flexibility but little control.

Treatment system has a high degree of
flexibility to treat varying contami-
nant levels or types.

French drains are passive and have
some flexibility but little control.

French drain groundwater Interception
system could be easily converted to
Isolation system if contaminant levels
Increase significantly In the future
and long-tern (>100 years) operation
of collection system appears necessary.

Treatment system has a high degree of
flexibility to treat varying con-
taminant levels or types.

Operation and Maintenance
Requirements

Operational Complexity

Reliance on Monitoring

Operation is relatively simple and is
not expected to effect the alterna-
tives reliability.

Monitoring frequency and comprehen-
siveness are critical to successful
Implementation.

Operation is relatively simple and is
not expected to effect the alterna-
tives reliability.

Monitoring frequency and comprehen-
siveness are critical to successful
implementation.

Operation of groundwater interception
system introduces some complexity,
although it is not expected to sub-
stantially effect system reliability.

Monitoring results are Important to
reliable operation of groundwater
interception system.

Operation of groundwater interception
sysc«n introduces some complexity,
although it is not expected to sub'
stantlally effect system reliability.

Monitoring results are Important to
reliable operation of groundwater
Interception system.

Maintenance Require-
ments and Frequency

Maintenance requirements of cap are
substantial because of potential
landfill settlement. This reduces
the reliability of the cap.

Maintenance requirements of cap are
substantial because of potential land-
fill settlement. This reduces the
reliability of the cap.

Implementabilitv
Ease of Installation and
Tine to Implement

Installation of soil cover is extensive
but relatively simple.

Implementation of RCRA cap requires
careful installation of each media,
especially the Impermeable membrane.

Installation of soil cover is
extensive but relatively simple.

Implementation of RCRA cap requires
careful Installation of each media,
especially the Impermeable membrane.

Tine to Achieve Remedial Action Coals Estimated tine of design and construc-
tion is 6 months to 1 year.

Estimated time of design and
construction is 1 to 2 years.

Estimated time of design and
construction is 1 year.

Estimated time of design and
construction is 1 to 2 years.

Safety

Estimated 5 years Co achieve lowering
of water table beneath site.

Risk to public health
and environment In
the event of system
failure.

The failure of the monitoring program
to detect groundwater or surface water
contamination could result In adverse
health effects on the public and
adverse effects on the aquatic life.

The failure of the monitoring program
to detect groundwater or surface
water contamination could result in
adverse health effects on the public
and adverse effects on the aquatic
life.

If access restrictions are not main-
tained in the future, *lt« excavation
or development could result In sub-
stantial risks to public health and
the environment.

If acces* restriction* are not main-
tained in the future* cite excavation
or development could result In sub-
stantial risks to public health and
the environment.

If access restrictions are not main-
tained In the future, site excavation
or development could result in sub-
stantial risks to public health and
the environment.

Failure of treatment system not likely
to pose risk to public health or the
environment over the short-term at
present contaminant levels.

If access restrictions are not main-
tained in the future. Bite excavation
or development could result in
substantial risks to public health
and the environment.

Failure of cap would increase reli-
ance on monitoring for protection of
public health and environment.

Failure of treatment system not
likely to pose risk to public health
or the environment over the short-
term at present contaminant levels.

Failure of groundwater interception
system would likely be detected before
significant risk to public health or
environment occurs.

Failure of treatment system not likely
to pose risk to public health or the
environment over the short-tern at
present contaminant levels.

Treatment systems has 2-day holding
capacity for leachate In event of
failure. If leachate or groundwater
contaminant levels Increase in future,
additional onaite storage volume
should be considered.

Failure of groundwater interception
system would likely be detected before
significant risk to public health or
environment occurs.

Failure of treatment system not likely
to pose risk to public health or the
environment over the short-term at
present contaminant Levels.

Treatment system has 2-day holding
capacity for leachate in event of
failure. If leachate or groundwater
contaminant levels increase in
future, additional onsite storage
volume should be considered.

Safety During Construction Potential exposure of construction
workers to hazardous levels of
contaminants during construction of
leachate collection system and soil
cover.

Potential exposure of construction
workers to hazardous levels of
contaminants during construction of
leachate collection systen and cap.

Potential exposure of construction
workers to hazardous levels of
contaminants during construction of
leachate collection systen. soil
cover and groundwater collection
system.

Potential exposure of construction
workers to hazardous levels of
contaminants during construction of
leachate collection system, cap, and
groundwater collection system.
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TECHNICAL
EVALUATION

CRITERIA

Reliability (continued)
Operation and Maintenance
Requirementa

Operational Complexity

Reliance on Monitoring

ALTERNATIVES
Access Restrictions With RCRA Cap,
Leachate Collection, Groundwater

____Isolation and Treatment___

Groundwater isolation system is
operationally more complex than
groundwater interception and system
reliability to perform as designed
Is less.

Monitoring results are Important to
reliable operation of groundwater
isolation system. Frequent water
level monitoring is necessary to
assure low water table is
maintained.

ALTERNATIVE 7
Access Restrictions With RCRA Cap,
Leachate Collection, Croundwater
Isolation and Treatment, and
ECC Soil Vapor Extraction

Croundvater isolation system is opera-
tionally more complex than groundwater
interception and system reliability to
perform as designed is less.

Monitoring results are important to
reliable operation of groundwater Iso-
lation system. Frequent water level
monitoring Is necessary to assure low
water table is maintained.

ALTERNATIVE 8
Access Restrictions With RCRA Cap,
Leachate Collection, Croundwater

Isolation and Treatment, and
____ECC Soil Incineration

Croundwater isolation system Is oper-
ationally more complex than ground-
water interception and system
reliability to perform as designed Is
less.

Monitoring results are Important to
reliable operation of groundwater
Isolation system. Frequent water
level tnonltorlng is necessary to
assure low water table is maintained.

ALTERNATIVE 9
Access Restrictions With Onslte

RCRA Undftll

Operation is relatively simple and is
not expected to effect the alterna-
tive's reliability.

Monitoring Is essential to check the
Integrity of the landfill liner.

Maintenance Require-
ments and Frequency

Maintenance requirements of cap are
substantial because of potential
landfill settlement. This reduces
the reliability of the cap.

Maintenance requirements of cap are
substantial because of potential land-
fill settlement. This reduces the
reliability of the cap.

Maintenance requirements of cap are
substantial because of potential
landfill settlement. This reduces
the reliability of the cap.

Operation of soil incinerator is com-
plex and would require full-tine
trained operator. Partial replace-
ment of refractory Is common mainten-
ance requirement.

Maintenance requirements of RCRA
landfill are substantial because of
potential for settlement. This
reduces the reliability of the cap and
liner.

Implementabilitv
Ease of Installation and
Tine to Implement

Implementation of RCRA cap requires
careful installation of each media,
especially the impermeable membrane.

Implementation of RCRA cap requires
careful Installation of each media,
especially the impermeable membrane.

Implementation of RCRA cap requires
careful Installation of each media,
especially the impermeable membrane.

Implementation of RCRA landfill Is
extensive and requires careful
installation of the cap and liner.

Time to Achieve Remedial Action Coals Estimated time of design and con-
struction is 1 to 2 years.

Installation of cap over ECC would
follow the 2 to A year operation
period of soil vapor extraction.
Total estimated time of design and
construction is 3 to 6 years.

Installation of cap over ECC would
follow the 3 to 4 years implementa-
tion period of ECC soil incineration.
Total estimated time of design and
construction is *» to 6 years.

Estimated time of design and
construction Is 3 to 5 years.

Estimated S years to achieve
lowering of water table beneath
site.

Estimated 5 years to achieve lowering
of water table beneath site.

Estimated 5 years to achieve lowering
of water table beneath site.

Safety
Klslt to public health
and environment In
the event of system
failure.

If access restrictions are not main-
tained in the future, site
excavation or development could
result In substantial risks to
public health and the environment.

If access restrictions are not main-
tained in the future, site excavation
or development could result in sub-
stantial risks to public health and
the environment.

If access restrictions are not main-
tained in the future, site excavation
or development could result in
substantial risks to public health
and the environment.

Failure of RCRA landfill would lead to
release of contaminants and may effect
public health and the environment.
Remediation after detection of failure
could likely be Implemented before
significant risk to public health or
the environment occurred.

Failure of groundwater collection
system would likely be detected
before- significant riak. to public
health or environment occurs.

Failure of groundwater collection
system would likely be detected before
significant risk to public health or
environment occurs.

Failure of groundwater collection
system would likely be detected
before significant risk to public
health or environment occurs.

If access restrictions are not main-
tained in the future, site excavation
or development could result in
substantial risks to public health and
the environment.

Groundwater isolation system pro-
vides additional time for remedia-
tion after failure detection.

Groundwater isolation system provides
additional time for remediation after
failure detection.

Groundwater Isolation system provides
additional time for remediation after
failure detection.

Failure of treatment system not
likely to pose risk to public health
or the environment over the 'short-
term at present contaminant level a.

Failure of treatment system not likely
to pose risk to public health or the
environment over the short-term at
present contaminant levels.

Failure of treatment system not
likely to pose risk to public health
or the environment over the short- -
term at present contaminant levels.

Treatment system has 2-day holding
capacity for leachate In event of
failure. If leachate or groundwater
contaminant levels Increase In
future, additional onslte storage
volume should be considered.

Treatment system has 2-day holding
capacity for leachate in event of
failure. If leachate or groundwater
contaminant levels Increase In future,
additional onslte storage volume
should be considered.

Treatment system has 2-day holding
capacity for leachate in event of
failure. If leachate or groundwater
contaminant levels increase in
future, additional onslte storage
volume should be considered.

Safety Purina Construction Potential exposure of construction
workers to hazardous levels of
contaminants during construction of
leachate collection system, cap, and
groundwater collection system.

Potential exposure of construction
workers to hazardous levels of contam-
inants during construction of leachate
collection system, cap, and ground-
water collection system.

Air emissions during soil vapor
extraction system are not believed to
pose risk to operator.

Potential exposure of construction
workers to hazardous levels of
contaminants during construction of
leachate collection system, cap, and
groundwater collection system.

Contact with contaminated soil and
high temperatures of rotary kiln are
operational safety concerns.

Potential for exposure of construction
workers during excavation Is very
high.
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the possibility of increasing contaminant levels by greatly
reducing leachate generation.

Alternatives 4 through 8 would be effective in the case of
increasing contaminant types or levels in the future.
Alternative 4 allows leaching of soil and landfill contami-
nants in the unsaturated zone to the groundwater with their
subsequent collection and treatment. Though in some cases
this can be used as a means of contaminant removal from soils,
at ECC and NSL it would not be very effective. This is
because many contaminants have very long travel times between
the contaminant source and the collection system, possibly
in excess of 100 years. The collection and treatment system
of Alternative 4 may require operation indefinitely.

Alternative 5 includes a RCRA cap to greatly reduce contami-
nant migration from the unsaturated zone to the groundwater.
This will reduce the treatment necessary for the collected
groundwater and leachate and would likely result in a shorter
operational period of the collection and treatment system
for groundwater. Alternatives 6, 7, and 8 include the ground-
water isolation system in addition to the RCRA cap. The
object of the system is to prevent further contamination of
the groundwater and eventually (in 5 to 15 years) result in
treatment of leachate only.

Alternatives 7 and 8 do not rely as heavily as other alter-
natives on performance of deed restrictions for preventing
ECC site excavation and exposure to contaminants in soil.
The soil vapor extraction of Alternative 7 would remove the
majority of soil contaminants posing public health risks
from direct contact, inhalation, or ingestion. The soil
incineration of Alternative 8 results in destruction of all
organic contaminants in soils with contaminants above the
10 cancer risk level. Alternative 9 would be the most
effective in addressing all the remedial action goals since
all contaminants are isolated from environmental media.

Reliability

Alternatives differ in their reliability to perform effec-
tively (especially in the long- term where contaminant levels
and types may increase). Alternatives 2 and 3 place a heavy
reliance on monitoring to detect increases in contaminant
levels or types. The average travel time of groundwater
contaminants between detection and discharge to the surface
waters is estimated to be about 8 months in the till and
will be shorter for contaminants moving through lenses of
sand and gravel. This may not be sufficient time for imple-
mentation of the necessary remedial actions to collect con-
taminated groundwater before it reaches Finley Creek.
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The long-term reliability of the RCRA cap of Alternatives 3,
5, 6, 7, 8, and 9 to continue performing effectively has not
been demonstrated, though it is believed to be good if regular
maintenance is performed. The reliability of groundwater
collection systems is good although the groundwater isolation
system of Alternatives 6, 7, and 8 is more complex and thus
may be less reliable than the interception systems of Alter-
natives 4 and 5 to perform as designed. The reliability of
the isolation system in protection of public health and
environment, however, is greater than the interception systems
since they provide much longer times between collection system
failure and release of groundwater contaminants to surface
water. The groundwater and leachate treatment systems have
a high degree of flexibility to treat varying contaminant
types and levels and are considered reliable.

The reliability of the soil vapor extraction of Alternative 6
is difficult to assess until pilot testing at ECC is per-
formed, although it has proved reliable at other sites. The
soil incineration of Alternative 7 is considered reliable in
destroying organic contaminants. The long-term reliability
of the RCRA landfill of Alternative 8 is difficult to assess
since RCRA landfills do not yet have a long operational
history. However, given substantial maintenance and replace-
ment costs, the reliability of Alternative 8 is believed to
be good.

Implementability

Implementation of each of the alternatives (except No Action)
will require extensive construction because the NSL site is
so large. Alternative 2 will be the easiest to implement
since it has the fewest components to construct. Installa-
tion of a groundwater interception system makes Alternatives 4
and 5 more difficult to implement than Alternative 2. Alter-
natives 3, 5, 6, 7, and 8 require additional construction
time and expertise for the RCRA cap. Alternatives 6, 7, and
8 will be more difficult to construct than Alternative 3
because of the installation of a groundwater isolation system.

Alternative 7 requires 2 to 4 years for operation of the
soil vapor extraction system. The RCRA cap would not be
placed over ECC until operation was complete. Incineration
of ECC soil in Alternative 8 requires an additional 3 to
4 years before construction of the cap.

Alternative 9 will be the most difficult to implement because
of the difficulty and time involved in excavating the existing
landfill and constructing a RCRA-type landfill onsite.
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Safety

The risk to public health and environment in the event of a
system failure is largely related to the time available
between detection of the system failure and implementation
of corrective action. Failure of the monitoring program of
any of the alternatives to detect offsite contaminant migration
could result in adverse health or environmental effects.
Failure of the groundwater collection or treatment systems
of Alternatives 4, 5, 6, 7, and 8 would likely be detected
before significant adverse effects occur. In the event of
treatment system failure, untreated leachate would be stored
in a holding tank until the system becomes operational. The
groundwater collection systems could be shut down until the
treatment system was operational since contaminated ground-
water would not have sufficient time to migrate beyond the
collection area.

If a collection system failure were not detected the ground-
water isolation system of Alternatives 6, 7, and 8 would
allow much greater time before adverse effects could occur
since it would take additional time for the water table to
rise into the zone of contaminated soil at ECC or NSL.
Remediation could also likely be undertaken in Alternative 9
before adverse health or environmental effects occur because
of a release from the RCRA landfill. The potential for
exposures of construction workers is a major concern for the
excavation of the NSL landfill in Alternative 9.

INSTITUTIONAL/PUBLIC HEALTH/ENVIRONMENTAL ANALYSIS

In the detailed evaluation and final selection of a remedial
action alternative, adequate protection of public health,
welfare, and the environment is a major concern. The
National Contingency Plan requires for each alternative:

(D) An assessment of the extent to which the alternative is
expected to effectively mitigate, or minimize threats
to, and provide adequate protection of, public health,
welfare, and the environment [40 CFR 300.68(h)(2)(iv)].

(E) An analysis of any adverse environmental Jmpacts, methods
for mitigating these impacts, and costs of mitigation
[40 CFR 300.68(h)(2)(vi)].

In this section, each alternative undergoing detailed anal-
ysis is evaluated with regard to its impact on institutional,
environmental, and public health concerns. This analysis
evaluates short-term (construction-related) impacts, those
impacts related to the operation of the remedial technology,
and the final results of the remedial action alternative.

The institutional analysis examines the ability of each alter-
native to attain federal, state, and local environmental and
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_ public health standards, regulations, guidance, advisories,
and ordinances. Included in this analysis is a consideration
of land use and zoning.

~ The public health analysis considers a broad range of public
health and welfare concerns. Criteria used in evaluating
the impact on public health and welfare are: public health

* risks; odor, noise, air and water pollution impacts; disrup-
tion and dislocation of households, businesses, and services;
aesthetics; impact on prime farmland, parks, and recreation;

^_ impact on traffic.

The environmental analysis evaluates such impacts as wild-
life habitat alteration; water pollution; toxic and adverse

*- effects on plants and wildlife; impacts on threatened and
endangered species; natural resource loss and diminution;
and impacts on wetlands and unique resources.

"~ INSTITUTIONAL ISSUES

! This section discusses federal, state, and local environ-
""" mental and public health laws, regulations, and policies

that may affect the implementation of remedial action alter-
| natives. As a general rule, it is EPA's policy that in CERCLA
>— remedial actions, "applicable or relevant and appropriate

Federal" public health and environmental requirements must
be complied with.

"~ Applicable laws and standards are those that would be spe-
cifically triggered when the law or regulation is clearly

! and indisputably the controlling authority for the planned
*— action for the proposed Superfund remedy except that the

proposed action would be undertaken pursuant to CERCLA
i Section 104 or 106; e.g., applicable laws and standards are
L those that would legally apply if the action was not being

taken under the authority of CERCLA. Relevant and appropri-
; ate laws or standards are those where the intent of the law
' or standard is to apply to circumstances sufficiently similar
"~ to those encountered at CERCLA sites. The term "relevant

and appropriate" means that the law or regulation need not
be truly applicable or legally required to the proposed

>— action or existing circumstances but that the intent of the
law was to control similar situations.

L, EPA does not require permits for onsite fund-financed or
enforcement actions taken under CERCLA. Certain permits

, are, however, required for offsite actions involving treat-
j ment, storage, or disposal beyond the site boundaries.

Examples are wastewater discharges and disposal of hazardous
wastes.

I
_ Federal, state and local laws, regulations, and policies are

reviewed for applicability to the remedial action alterna-
tives in this study. Applicable requirements considered
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important "institutional" issues in comparing remedial action
alternatives are reviewed in more detail in the following
discussion. These issues include hazardous waste management,
wastewater discharges, and contaminant emissions to the
atmosphere.

Coordination with Other Agencies

The NCP states in 40 CFR300.22 that federal agencies should
coordinate their planning and response activities through
mechanisms outlined in Subpart C of the NCP. The duty to
manage certain aspects of CERCLA responses has been delegated
to several federal agencies. Those federal agencies that
may have responsibilities in the CERCLA response to the ECC
and NSL sites are listed in Table 3-2.

Compliance with Environmental Statutes

Not all federal environmental laws and regulations are ap-
plicable to each CERCLA response action. For the combined
alternatives developed for the ECC and NSL sites, several
federal environmental laws and regulations are not applicable,
These laws and regulations, along with the reasons for their
nonapplicability, are set out in Table 3-3. Alternatives
and relevant laws are shown in Table 3-4.

Summary of Institutional Issues

This analysis addresses the impacts of each alternative on
the basis of interplay between implementation of the alter-
native and institutional constraints. Criteria used in
evaluating the institutional impacts are political juris-
dictions; relevant and applicable federal and state stan-
dards; need for land acquisition; changes in land use and
zoning; local/state/federal laws or policies; and need for
permits and permit-like restrictions. These impacts are
summarized in Table 3-5.

GENERAL PUBLIC HEALTH CONCERNS

The public health risk assessment of the No Action alterna-
tive highlighted two major exposure concerns. They include
exposure to contaminants in subsurface soil and leachate
sediment primarily through direct contact/ingestion and
exposure to contaminants in groundwater as a result of
potable water use of the aquifer. Each alternative is
specifically evaluated for its impact on mitigating these
potential exposures.
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Table 3-2
FEDERAL AGENCY COORDINATION

Agency Comments

Federal Emergency
Management Agency
(FEMA)

No alternative requires relocation of a business operation.

Dept. of Health & Human
Services (HHS)

All alternatives that involve action will be preceded
by a contact with HHS to request the appropriate support.

U.S. Army Corps of
Engineers (COE)

All alternatives that involve fund financed action may be
managed by the COE. COE nay be contacted when EPA has
selected a remedial action and is prepared to proceed.

Dept. of Labor
Occupational Safety
and Health Admin-
istration (OSHA)

All alternatives that involve onsite action may require OSHA
contact before action to provide input and assistance if
necessary.

Department of Trans-
portation (DOT)

All alternatives that require offslte transportation of con-
taminated media will comply with DOT regulations regarding
the transportation of hazardous materials.

U.S. Fish and Wild-
life Service (USFWS)

Some game species and fish may be affected if the access
restriction or No Action alternative is Implemented.

Bureau of Land Man-
agement (BLM)3

No federal lands are involved in the implementation of
alternatives.

Advisory Council on
Historic Preservation

No landmarks, historic sites, or areas of historic, scienti-
fic, or cultural interest will be affected by the implemen-
tation of alternatives.

U.S. Forest Service
(USFS)8

No wild and scenic rivers will be affected by Implementation
of alternatives.

Department of Housing
and Urban Development
(HUD)

Portions of the NSL site lie in a flood plain; therefore, HUD
flood plain maps will be required for the site.

Coordination with this agency not anticipated to be needed at this site.
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Table 3-3
FEDERAL ENVIRONMENTAL LAWS, REGULATIONS, POLICIES, AND STANDARDS REVIEWED

AND FOUND NOT APPLICABLE TO ALTERNATIVES

Law, Regulation or Policy

Safe Drinking Water Act, Underground
Injection Control (UIC) Program: Criteria
and Standards (40 CFR Part 146)

Applicability

None of the alternatives includes the
underground injection of any materials.

40 CFR 403 Effluent Guidelines and Stan-
dards Pretreatment Standards

None of the alternatives includes
discharge of effluent to POTW.

Marine Protection, Research and Sanc-
tuaries Act (40 CFR Part 220-229)
Ocean Dumping Requirements

Radioactive Waste Rule--High and Low
Level

Implementation of the alternatives does
not Include the dumping of any materials
in the ocean or incineration at sea.

Existing records do not indicate that the
site contains high- or low-level
radioactive waste.

National Register of Historic Places Implementation of the alternatives should
not affect sites on the register.

Wild and Scenic Rivers Act
(40 CFR Part 6.302)

Rivers on the national inventory will not
be affected by alternatives.

Endangered Species Act
Protection of Threatened or Endangered
Species and Their Habitats (50 CFR Part 402)

Implementation of the alternatives should
not affect threatened or endangered
species and their habitat.

Fish and Wildlife Act
Conservation of Wildlife Resources

Implementation of the alternatives should
not affect areas of important wildlife
resources.

Coastal Zone Management Act
(15 CFR 920-926)

Implementation of the alternatives will
not affect a coastal zone.

National Environmental Policy Act (NEPA)

Archaeological and Historic Preservation
Act of 1974

CERCLA actions are exempted from the
NEPA requirement because EPA's decision-
making process in selecting a remedial
action alternative is the functional
equivalent of the NEPA analysis.

No such resources are expected to be
affected by the alternatives.
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Table 3-4 (Page 1 of 4)
ALTERNATIVES COMPLIANCE WITH APPLICABLE LAWS AND REGULATIONS

Alternative
Law or Regulation

FEDERAL
Resource Conservation and
Recovery (RCRA) - Subtitle C

40 CFR 264-265 Standards for
owners and operators of
hazardous waste treatment,
storage and disposal
facilities.

Clean Air Act (CAA)

Analysts

This alternative nay not be consistent
with current RCRA regulations.

This alternative will require use of an
RCRA-type facility meeting the tech-
nical requirements of current RCRA Sub-
title C requirements.

Implementation of this alternative may
result in the emission of pollutants
into the air though below regulatory
limits. A permit may not be required,
but any necessary technical requirements
will be met.

Clean Water Act (CWA)

Onsite excavation will result in the
short-term emission of particulates.
Onsite personnel will be adequately
protected. Efforts to mitigate release
will be made.

40 CFR Parts 122, 125
and Subpart N National
Pollutant Discharge
Elimination System
(NPDES)

Indiana has authorization to administer
NPDES in Indiana. Refer to section on
state regulation.



Table 3-4 continued (2 of 4)

Alternative
Law or Regulation

DOT Hazardous Materials
Transport Rules
(49 CFR Subchapter C)
and RCRA Subtitle C
Standards for Transporters
40 CFR 263

Analysts

Implementation of this alternative
includes the offsite transport of
contaminated water from dewatering of
cooling pond or contaminated treatment
system sludge. The transport of these
materials will be in compliance with
these rules, including use of properly
constructed and marked transport vehicles,
use of a licensed transporter and use of
a hazardous waste manifest.

1 2

X

3

X

4

X

5

X

6

X

7

X

8

X

9

Federal Water Quality
Criteria (FWQC)

Implementation of this alternative may
not result in compliance with FWQC in
surface water.

EPA Groundwater Protection
Strategy

Occupational Safety &
Health Act (OSHA)
Part 1910 (OSHA Standards)

This alternative may not attain
EPA's groundwater protection strategy
goals for a class II aquifer.

Implementation of this alternative will
require work on the site. Working
conditions must assure safety and health
of workers.

X X X X X X X

Toxic Substances Control
Act (TSCA) 40 CFR 761

Intergovernmental Review
of Federal Programs
40 CFR 29

Alternative may require disposal of
PCB-contaminated material; however, PCB
levels may not be at concentrations
triggering disposal requirements.
Material cannot be spread along
roadways.

Alternative may require intergovernmental
review of project since project may use
federal funds.

X X

X X X X X X X



Table 3-4 continued (3 of 4)

Alternative
___Law or Regulation

Uniform Relocation Assis-
tance and Real Property
Acquisition Policies Act
of 1979 (40 CFR 4)

Executive Orders for Flood
Plain (E011988)

Executive Orders for Wet-
lands (E011990)

STATE
Indiana Hazardous Waste
Management Program - Indiana
Environmental Management Board
Article 4 (320-1AC-4)

Rules, 2, 3, and 4 Water
Generation Identification,
Standards for Generators

Rule 6 Standards Applicable
to Owners and Operators of
Hazardous Waste Facilities

Rule 7 Closure/Postclosure

Rule 8-9 Hazardous Waste
Facility Construction and
Operating Permit

Analysts

Implementation of the alternatives should
not require relocation of residences or
businesses but may require acquisition of
property.

Implementation of this alternative will
affect flood plains.

Implementation of this alternative will
affect some wetland area.

This alternative will involve offsite
disposal of hazardous waste and
generator regulations apply.

This alternative may not be consistent
with current state regulations.

This alternative may be consistent with
current state regulations although no
permit will be required.

This alternative will require the use of
a state-permitted facility in compliance
with current state regulations.

2

X

X X

i _ _ L _ 6 7 8 9

X X X X X X

X X X X X X

X X X X X X

X X X X X X X
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Table 3-4 continued (4 of 4)

Alternative
___Law or Regulation

Indiana Waste Treatment
Facilities Regulation -
Title 330 - Article 3.1
Facility Construction

Article 5 Industrial Waste-
water Pretreatment and NPDES
Programs - Rules 1-10

Rules 11-15 Pretreatment
Standards

Analysis

This alternative will require
construction of a waste treatment
facility and will be consistent with the
technical requirement of Article 3.1.

Implementation of this alternative may
result in an onsite point source
discharge. An NPDES permit will be
required.

Not applicable. Implementation of this
alternative may not result in discharge
of a waste stream to a publicly-owned
treatment works (POTW).

3 _4_ 5 6

X X X X

X X X

X X X

7 8

X X

X X

X X

J_

X

Indiana Water Quality Standards
Stream Pollution Control Board
330 (AC Article 1-2, Section 6
Water Quality Standard

Indiana Air Pollution Control

Indiana Department of Natural
Resources

LOCAL
Zoning

Implementation of this alternative may
not result in compliance with Indiana
Water Quality Standards

This alternative may be consistent with
the technical requirement of current
Indiana regulation although no permit
will be required.

This alternative will require a permit
to construct in floodways.

This alternative may require zoning
change.

X X X

X X X

X X X

X X

X X

X X
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Table 3-5 (Page 1 of 2)
SUMMARY OF INSTITUTIONAL IMPACTS OF ALTERNATIVES

Alternative

L

Comment

1—No Action

2—Access Restrictions,
with Soil Cover, Leacbate
Collection and Treatment

Uncontrolled hazardous waste site does not meet goals of
CERCLA. Groundwater in violation of drinking water
quality criteria. Surface water exceeds ambient water
quality criteria for protection of human health.

Contaminants not removed. Potential future direct
contact and incompatible use eliminated. Hater quality
criteria may be violated. May need to acquire land and
implement deed restrictions. The potential for releases
of contaminanted groundwater from the site continues, so
policy goal of CERCLA may not be met. Alternative must
be Implemented to minimize impact on flood plain and
wetland areas.

L

i
L

3—Access Restrictions
with RCRA Cap, Leachate
Collection and Treatment

4—Access Restrictions
with Soil Cover, Leacbate
Collection, and Groundwater
Interception and Treatment

5—Access Restrictions with
RCRA Cap, Leachate
Collection and Groundwater
Interception and Treatment.

6—Access Restrictions
with RCRA Cap, Leachate
Collection, and Groundwater
Isolation and Treatment

Contaminants not removed. Potential for future direct
contact and compatible use eliminated. Alternative must
be Implemented to minimize impact on flood plain and
wetland areas. Hater quality criteria may be violated.
May need to acquire land and Implement deed restriction.
The potential for releases of contaminated groundwater
from the site continues, so policy goal of CERCLA may
not be met.

Contaminants not removed. The CERCLA goal of protection
of publics health, welfare, and environment is achieved.
Alternative must be implemented to minimize impact on
flood plain and wetland areas.

Contaminants not removed. The CERCLA goal of protection
of public health, welfare, and the environment is
achieved. All standards will be met. Alternatives must
be implemented to minimize impact on flood plain and
wetland area.

Contaminants not removed. Isolation of contaminants
from groundwater. All standards will be met. CERCLA
goal of protection of public health, welfare, and
environment is achieved. Alternative must be
implemented to minimize Impact on flood plain and
wetland areas.



Table 3-5 (Page 2 of 2)

Alternative Comment

L

L

7—Access Restrictions
with RCRA Cap, Leachate
Collection, and Groundwater
Isolation and Treatment and
ECC Soil Vapor Extraction

8—Access Restrictions
with RCRA Cap, Leachate
Collection, Groundvater
Isolation and Treatment,
and ECC Soil Incineration

9—Access Restrictions
with Onsite RCRA Landfill

Majority of ECC soil contaminants removed. Isolation of
contaminants from groundwater. All standards will be
met. CERCLA goals will be met. Alternative must be
Implemented to minimize Impact on flood plain and
wetland areas.

Majority of ECC soil contaminants destroyed. Isolation
of contaminants from groundwater. All standards will be
met. CERCLA goals will be met. Requires dellsting of
residue to dispose of it onsite. No permits required
but need to follow technical requirements. Alternative
must be implemented to minimize impact on flood plain
and wetland areas.

Contaminants Isolated. All standards will be met.
Haste is secured in a more reliable facility. CERCLA
goals will be met. Alternative must be Implemented to
minimize Impact on flood plain and wetland areas.

GLT655/16
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PUBLIC HEALTH/ENVIRONMENTAL ASSESSMENT OF ALTERNATIVES

Alternative 1—No Action

Existing and potential future endangerment to public health,
welfare, and the environment would not be mitigated. Access
to the site would not be restricted and people could come
into direct contact with contaminants in the soil and sedi-
ment. Contaminants have the potential to release from the
fill to the surface water via leachate or groundwater.

Because the nature of the contaminants in the fill is not
known, it is not possible to predict the nature of contami-
nant releases. Consequently, future impacts cannot be
addressed in terms of exceeding numerical public health and
environmental criteria. However, because a potentially com-
plete groundwater exposure pathway will exist under this
alternative, there is a concern for potential adverse public
health and environmental impacts if future releases of con-
taminants should occur. The adjacent surface waters would
be vulnerable to future releases of contaminants from ground-
water and leachate discharges. The potential adverse health
and environmental effects of No Action were presented earlier
in Tables 2-1 and 2-2.

Alternative 2—Access Restrictions with Soil Cover and Leachate
Collection and Treatment

Access restrictions, sediment reconsolidation, stream relo-
cation, leachate collection and treatment, fencing, monitor-
ing, and a soil cover would greatly reduce the potential for
exposures from direct contact with contaminated soil and
sediment as well as minimize environmental impacts that could
result from contact of wildlife with site contaminants.
There would be no restrictions, however, on the potential
release of contaminants to the groundwater and, as discussed
in the No Action alternative, this could result in public
health and environmental impacts. Releases of contaminants
to groundwater and surface waters could continue for over
100 years. The aesthetics of the landfill would be improved
by placement of a vegetated cover.

There may be minor dust releases and noise during sediment
excavation and reconsolidation, grading of site, and appli-
cation of soil cover. Short-term adverse construction
effects on aquatic habitat may occur because of stream relo-
cation.

Difficulties may be encountered in implementing and enforcing
institutional and access controls for periods in excess of
100 years. For example, the effectiveness of land use and
groundwater use restrictions for long-term actions has not
been established. Failure of use restrictions could result

3-8



in exposure to contaminants at some future time. This alter-
native may require zoning changes and it would be necessary
to institute use restrictions on the deed.

Alternative 3—Access Restrictions with RCRA Cap and
Leachate Collection and Treatment

The public health and environmental impacts are similar to
Alternative 2. Potential environmental impacts from the
discharge of contaminated groundwater to the surface water
remains unabated under this alternative, potentially resulting
in a diminution of the natural resources. Capping the sites,
however, will reduce leachate and lessen the possibility of
increasing groundwater and surface water contaminant levels
in the future. Releases to the groundwater and surface water
would still be expected for over 100 years.

The short-term impacts of applying the RCRA cap are from
noise, dust generation, and traffic. Noise and dust would
be generated by truck traffic in and out of the landfill as
well as heavy construction equipment working onsite. Resi-
dents, however, currently experience such nuisances from
garbage trucks and onsite equipment during normal landfill
operation. As in Alternative 2, the difficulties in imple-
menting access restrictions for periods in excess of 100 years
are a concern.

Alternative 4—Access Restrictions with Soil Cover, Leachate
Collection, Groundwater Interception, and Treatment

Alternative 4 mitigates public health and environmental impacts
of the NSL site. The alternative is similar to Alternatives 2
and 3 with regard to preventing human contact with contaminants
in the soil and sediment, but it also prevents releases to
the surface waters. Groundwater interception precludes the
release of contaminants to the surface water, eliminating
the exposure pathway to the natural environment and down-
stream surface water users. Aquatic habitat in Finley Creek
may improve over time as a result of cessation of discharges.

Short-term construction impacts such as noise, dust, and
traffic disruption would be similar to Alternative 2 with
the exception of some small increases in disturbances from
the installation of the groundwater -interception system.

Alternative 5—Access Restrictions with RCRA Cap, Leachate
Collection, Groundwater Interception and Treatment

Public health and environmental impacts of Alternative 5 are
similar to Alternative 4. The presence of the RCRA cap will
greatly reduce the leaching of contaminants from contaminated
soils to the groundwater and may result in a shorter period
over which onsite groundwater exceeds drinking water standards.

3-9



_ Construction impacts would be similar to those discussed in
Alternative 3 and 4.

Alternative 6—Access Restrictions with RCRA Cap, Leachate
* Collection/ Groundwater Isolation/ and Treatment

Public health and environmental impacts of Alternative 6 are
u_ essentially the same as Alternative 5. The lowering of the

water table below the zone of soil contamination will likely
reduce groundwater contamination beneath the sites to levels

' below water quality criteria and standards. This may occur
*"" within 5 years of implementation.

i Construction impacts would be similar to those discussed in
*— Alternative 3, except the installation of the groundwater

isolation system would cause small increases in noise and
dust generation.

L_
Alternative 7—Access Restrictions with RCRA Cap, Leachate

; Collection, Groundwater Isolation and Treatment, and ECC
! Soil Vapor Extraction

The public health and environmental impacts of Alternative 7
' would be approximately the same as the impacts of Alternative 6,
i— except that the ECC soil vapor extraction system would reduce

the generation of contaminated leachate and reduce public
i health risks in the event of future site excavation.
i

*" Alternative 8—Access Restrictions with RCRA Cap, Leachate
i Collection, Groundwater Isolation and Treatment, and ECC
j Soil Incineration
t_«

The public health and environmental impacts of Alternative 8
i would be similar to Alternative 6, except that ECC soil
L incineration would reduce the generation of contaminated

leachate at ECC and reduce public health risks in the event
of future site excavation. Alternative 8 reduces risks

| associated with direct contact, inhalation, and ingestion of
l"- all organic contaminants as opposed to VOC' s only in Alter-

native 7. Short-term impacts may occur from release of con-
I taminants to air or surface water during the ECC site exca-
i- vation.

i Alternative 9—Access Restrictions with Onsite RCRA LandfillL ————————————————————————————
This alternative is the most protective of the public health,
welfare, and the environment. The contaminants in the existing
fill would be secured in a facility of known design and con-

*•• struction with redundant monitoring systems to forewarn of
impending releases. This alternative has the greatest short-

' term impacts of all the alternatives. Excavation of the
^_ landfill could release volatiles and contaminated dust. The

period of construction would also be longer for this alter-
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_ native than for any of the previous alternatives. Import of
materials for liner construction could severely disrupt
traffic patterns as well as increase noise and dust gen-
eration.

COST ANALYSIS

* GENERAL DISCUSSION

Cost estimates for the alternatives were prepared from cost
;_ information included in the U.S. EPA's "Compendium of Costs
^~ of Remedial Technologies at Hazardous Waste Sites," the 1985

Means Site Work Cost Data guide, Cost Reference Guide for
Construction Equipment 1985, estimates for similar projects,

*- and estimates provided by equipment vendors.

Capital and operation and maintenance cost estimates are
L order-of-magnitude level estimates, that is, the cost esti-

mates have an expected accuracy of +50 and -30 percent. The
estimated present worth of remedial alternatives was based

! on 10-percent discount rate and a 30-year alternative life.

The order-of-magnitude construction cost estimates presented
j have been prepared from the information available at the
!~ time of the estimate. Final costs of alternatives will depend

on actual labor and material costs, actual site conditions,
i productivity, competitive market conditions, final project
!_ scope, final project schedule, continuity of personnel, en-

gineering between the feasibility study and final design,
, and other variable factors. As a result, the final alterna-
i tive costs will vary from the estimates presented in this
*"* report. Most of these factors are not expected to affect

the relative cost differences between alternatives.

L- Construction, annual operation and maintenance, and present
worth are summarized for each CAA alternative in Tables 3-6,

* to 3-13. Detailed cost tables for the alternatives are pre-
i sented in Appendix A.

The cost summary tables also present a breakdown of the alter-
j native costs attributable to the ECC and NSL sites. CAA
'— alternative costs were first developed for each maj~»r component

and then distributed to either ECC or NSL. Costs were most
j often distributed based on physical dimensions of the sites.
L, As an example, the cost of the RCRA cap of Alternatives 3,

5, 6, 7, and 8 was separated into preliminary grading, cap
. construction, and vegetative cover. The preliminary grading
I component is required at NSL only and no costs were assigned
**" to ECC. The remaining components were divided based on the

percentage of the area to be covered. Since about 5 percent
| of the total cap area is ECC, the cap construction and veget-
^— ative cover costs were multiplied by 0.05 to arrive at the

ECC cost. Appendix B presents the methodologies used for
cost distribution for each alternative.
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Table 3-6
COMBINED ALTERNATIVE ANALYSIS COST SUMMARY fa,b)

ALTERNATIVE 2 - ACCESS RESTRICTIONS WITH SOIL COVER AND LEACHATE COLLECTION flND TREATMENT
ECC Total

Capital Present North Average Annual
Cost Replacement Operation I

Cost Maintenance

Stabilize land surface
Preliminary grading - NSL
Run-off control
Soil ( vegetative cover
Access roads - NSL

Remove creek t leachate sediment
Reroute Finley Creek 1 unnamed ditch
Monitoring program
Leachate collection - NSL
Leachate treatment - NSL
Access restrictions

CONSTRUCTION SUBTOTAL
Mobilization/demobilization 5*
Health t Safety 10*
Bid contingency 15*
Scope contingency 20*

CONSTRUCTION TOTAL

Permitting ( Legal 5*
Services wring construction

TOTAL IMPLEMENTATION COST
Engineering design cost

TOTAL CAPITAL COST
PRESENT NORTH REPLACEMENT COST

ANNUAL OPERATION 1 MAINTENANCE

TOTAL PRESENT NORTH (c)

a. Capital and operation and maintenance (MM)
Nith an expected accuracy of +50 to -30 pel

1,923,000
141,000
656,000
70,000

129,000
78,000
71,000
435,000

1,426,000 154,000

101,000

5,030,000

252,000
$8

1,006,000
7,546,000

377,000
246,000

8,169,000
393,000

(8,562,000
(154,000

171,000

169,000

2,300

549,000
3,100

(894,000

(17,501,000

Capital Present North Average Annual Capital Present North Average Annual
Cost Replacement Operation t Cost Replacement Operation 1

Cost Maintenance Cost Maintenance

35,000

27,000
10,000

17,000

89,000

4,000
9,000
13,000
18,000
133,000
7,000
4,000

144,000

7,000

(151,000

1,923,000
141,000

9,000 691,000 180,000
70,000

129,000

105,000

37,000 81,000 206,000

433,000 2,300

1,426,000 154,000 549,000

500 118,000 3,600

5,119,000
256,000
512,000
768,000

1,024,000

7,679,000
384,000
250,000

8,313,000
400,000

(8,713,000
(0 (154,000

(47,000 (941,000

(613,000 (18,114,000 Id)
cost estimates are order of magnitude level estimates
rcent, and are rounded to the nearest (1,000.

cies,
north estimates are rounded to the nearest »1,000.

c. The estieated present North is based on 10 percent discount rate, and 30-year alternative life.
d. Present north taken froe Appendix A.

NOTES:
I. DISPOSAL OF PRECIPITATION SLUDGE TO BE IN A RCRA LANDFILL.

NO FIWTION OF THE SLUDGE ASSUMED TO BE REQUIRED.
IF INCINERATION OF PACT SOLIDS HT « 0.50 / LB-
IS REWIRED, THE ADDITIONAL PRESENT NORTH
(WHICH IS NOT INCLUDED) IS :
THE PRESENT WORTH OF THE PACT SOLIDS DISPOSAL
IN A RCRA LANDFILL, TO BE SUBTRACTED FROM
THE TOTAL PRESENT NORTH IS :

(1,669,000

(133,000
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Table 3-7
COMBIICD ALTERNATIVE ANALYSIS COST SIMARY (a,b)

ALTERNATIVE 3 - RCRA CAP, LEACHATE COLLECTION AND TREATMENT

ECC Total

Remove creek 1 leachate sediment
Reroute Finley Creek 1 unnamed ditch
ECC Site Work
Nonitoring program
RCRA Cap

Preliminary grading
Cap construction
Vegetative cover

Leachate collection - NSL
Leachate treatment
Access restrictions

CONSTRUCTION SUBTOTAL
Nobilization/demobilization 5*
Health 1 Safety 10*
Bid contingency IS*
Scope contingency 20*

CONSTRUCTION TOTAL
Permitting ( Legal 5*
Services during construction

TOTAL IMPLEMENTATION COST

Engineering design cost

Capital
Cost

129,000
78,000

71,000

1,918,000
7,669,000
656,000
435,000

1,426,000

101,000

12,483,000
624,000

1,248,000
1,872,000
2,497,000

18,724,000

936,000
383,000

20,043,000
430,000

Present Horth Average Annual
Replacement Optration 1

Cost Maintenance

170,000

477,000
171,000

1,700

163,000 427,000

3,100

TOTAL CAPITAL COST (20,473,000
PRESENT NORTH REPLACEMENT COST

ANNUAL OPERATION t MAINTENANCE

TOTAL PRESENT HORTH (c)

(640,000

(773,000
(28,497,000

Capital
Cost

27,000

144,000
10,000

336,000
35,000

17,000

569,000
28,000
57,000
85,000
114,000
853,000
43,000
17,000
913,000
20,000

(933,000

Present Horth Average Annual Capital
Replacement Optration 1 Cost

Cost Maintenance

IS, 000
105,000
144,000

37,000 81,000

1,918,000
21,000 8,005,000

9,000 691,000
435,000

1,426,000
500 118,000

13,052,000

653,000
1,305,000
1,958,000
2,610,000
19,578,000

979,000
400,000

20,957,000
450,000

(21,407,000

(21,000

(47,000

(1,393,000

Present north Average Annual
Replacement Optration t

Cost Maintenance

207,000

498,000
180,000

1,700

163,000 427,000
3,600

(661,000
(819,000

(29,891,000 (d)
a. Capital and operation wd maintenance (DIM) cost estimates are order of magnitude level estimates

Hith an expected accuracy of +50 to -30 percent, and are rounded to the nearest (1,000.
b. Construction costs, subtotals, contingencies, and final capital, OIM and present

north estimates are rounded to the nearest (1,000.
c. The estimated present north is based on 10 percent discount rate, and 30-year alternative life,
d. Present north taken from Appendix A.

NOTES:
1. DISPOSAL OF PRECIPITATION SLUDGE TO BE IN A RCRA LANDFILL.

NO FIXDTin OF THE SLUDGE ASSUMED TO BE REBUIRED.
2. IF INCINERATION OF PACT SOLIDS AT ( 0.50 / U.

IS REBUIRED. THE ADDITIONAL PRESENT HORTH
(WHICH IS NOT INCLUDED) IS : (795,000
THE PRESENT HORTH OF THE PACT SOLIDS DISPOSAL
IN A ROM LANDFILL, TO BE SUBTRACTED FROM
THE TOTAL PRESENT UORTH IS : (64,000

07-NDV-86
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Table 3-8
COMBINED ALTERNATIVE ANALYSIS COST SUMMARY (a,b)

ALTERNATIVE 4 - SOIL COVER, BHOOUNDNOTER INTERCEPTION AND TREATMENT
ECC Total

Capital Present Worth Average Annul
Cost Replacement Operation 1

Cost Maintenance

Stabilize land surface
Preliminary grading - NSL 1,923,000
Run-off control 141,000
Soil 1 vegetative cover 656,000 172,000
Access roads - NSL 70,000

Remove creek i leachate sediment 129,000

Reroute Finley Creek 1 unnamed ditch 78,000

ECC Site Work

Monitoring program 71,000 87,000

Sroundnater interception 160,000 2,900

Leachate collection - NSL 439,000 1,700

GroundNater collection - ECC

6roundMter/Leachate Treatment 1,659,000 224,000 591,000

Access restrictions 101,000 3,100

CONSTRUCTION SUBTOTAL 5,423,000

Mobilization/demobilization . 5* 271,000
Health I Safety 15* 813,000
Bid contingency 15* 813,000
Scope contingency 20* 1,065,000

CONSTRUCTION TOTAL 8,405,000

Permitting 1 Legal 5* 420,000
Services during construction 211,000

TOTAL IMPLEMENTATION COST 9,036,000

Engineering design cost 422,000

TOTAL CAPITAL COST $9,456,000

PRESENT NORTH REPLACEMENT COST $224,000

ANNUAL OPERATION t MAINTENANCE $858,000

TOTAL PRESENT WORTH (c) $17,876,000

a. Capital and operation and maintenance (OW) cost estimates are order of magnitude level estimates
with an expected accuracy of +50 to -30 percent, and are rounded to the nearest $1,000.

b. Construction costs, subtotals, contingencies, and final capital, OW and present
north estimates are rounded to the nearest $1,000.

c. The estimated present worth is based on 10 percent discount rate, and 30-year alternative life,
d. Present north taken from Appendu ft.

MITES:

1. DISPOSAL OK PRECIPITATION SLUDBE TO BE IN A ROM LANDFILL
NO FIXATION OF THE SLUDBE ASSUMED TO BE REQUIRED.

2. IF INCINERATION OF PACT SOLIDS AT $ 0.50 / LB.
IS REBUIAED. THE ADDITIONAL PRESENT WORTH
(WHICH IS NOT INCLUDED) IS : $1,923,000

THE PRESENT NORTH OF THE PACT SOLIDS DISPOSAL
IN A RDM LANDFILL. TO BE SUBTRACTED FROM
THE TOTAL PRESENT WORTH IS : $154,000

Capital Present Worth Average Annual
Cost Replacement Operation 1

Cost Maintenance

35,000 9,000

27,000

251,000

10,000 40,000

18,000 300

507,000 1,600

144,000 20,000 73,000

17,000 500

1,009,000

51,000
152,000
152,000
201,000

1,565,000

79,00039; ooo
1,663,000

76,000

$1,761,000

$20,000

$124,000

$2,965,000

Capital
Cost

1,923,000
141,000
691,000
70,000

129,000

105,000

251,000

81,000

178,000

435,000

507,000

1,803,000

118,000

6,432,000

322,000
965,000
965,000

1,286,000

9,970,000

499,000
250JOOO

10,719,000

500,000

$11,219,000

1

Present Worth Average Annual
Replacement Operation t

Cost Maintenance

181,000

127,000

3,200

1,700

1,600

244,000 664,000

3,600

$244,000

$982,000

$20,841,000 (d)
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Table 3-9
COMBIICD flLTERNflTIVE ANALYSIS COST SUMMARY (a,b>

flLTERNflTIVE 5 - RCRA CflP. LEACHflTE COLLECTION, AND MODIFIED
6ROUNDWATER INTERCEPTION AND TREATMENT

ECC Total
Capital Present Worth Average Annual Capital Present Worth Average Annual Capital Present Worth Average Annual
Cost Replacement Operation I Cost Replacement Operation I Cost Replacement Operation 1

Cost Maintenance Cost Maintenance Cost Maintenance

Remove creek 1 leachate sediment

Reroute Finley Creek t unnamed ditch
ECC Site Work

Monitoring program

ROM Cap
Preliminary grading
Cap construction
Vegetative cover

6roundMter interception

Leachate collection - NSL

BrounoWter/leachate treatment

Access restrictions

CONSTRUCTION SUBTOTAL

Mobilization/demobilization 5*
Health i Safety 15*
Bid contingency IS)
Scope contingency 25*

CONSTRUCTION TOTAL

Permitting 1 Legal 5*
Services during construction

TOTAL IMPLEMENTATION COST

Engineering design cost

TOTAL CAPITAL COST

PRESENT WORTH REPLACEMENT COST

ANNUAL OPERATION 1 MAINTENANCE

TOTAL PRESENT WORTH (c)

129,000

78,000

71,000

1,918,000
7,686,000

684,000

326,000

435,000

1,659,000

101,000

13,087,000

654,000
1,963,000
1,963,000
3,272,000

20,939,000

1,047,000
415,000

22,401,000

507,000

122, 908, 000

27,000

251,000

87,000 10,000

479,000 579,000
171,000 36,000

2,300 57,000

1,700

224,000 461,000 144,000

3,100 17,000

1,121,000

56,000
168,000
168,000
280,000

1,793,000

90,000
35,000

1,918,000

43,000

(1,961,000

(703,000

(726,000

(30,847,000

129,000

105,000

251,000

39,000 81,000

1,918,000
36,000 8,265,000

9,000 720,000

400 383,000

435,000

20,000 57,000 1,803,000

500 118,000

14,208,000

710,000
2,131,000
2,131,000
3,552,000

22,732,000

1,137,000
450,000

24,319,000

550,000

(24,869,000

(56,000

(106,000

(3,074,000

126,000

515,000
180,000

2,700

1,700

244,000 518,000

3,600

(759,000

(832,000

(33,921,000 Id)

a. Capital and operation and maintenance (MM) cost estimates are order of Magnitude level estieates
Hith an eipected accuracy of *50 to -30 percent, and ire rounded to the nearest 11,000.

b. Construction costs, subtotals, contingenc
north estimates are rounded to the nearest 11,000.

c. The estimated present north is based on 10 percent discount rate, and 30-year alternative life.
d. Present north taken fro* Appendix ft.

NOTES:

1. DISPOSAL OF PRECIPITATION SLIDE TO BE IN fl RCRfl LANDFILL.
NO FIMTION OF THE SLUDGE ASSUMED TO BE REQUIRED.

2. IF INCINERATION OF PACT SOLIDS AT » 0.50 / LB.
IS REQUIRED. THE ADDITIONAL PRESENT WORTH
(WHICH IS NOT INCLUDED) IS :

THE PRESENT WORTH OF THE PACT SOLIDS DISPOSAL
IN fl ROW LANDFILL, TO BE SUBTRACTED FROM
THE TOTAL PRESENT WORTH IS :

1957,000

177,000
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Table 3-10
COMBINED ALTERNATIVE ANQLYSIS COST SUMNARY (a.b)

ALTERNATIVE 6 - RCRA CAP, 6IUJNDMATERR ISOLATION AND TREATMENT

ECC Total
Capital Present Worth Average Annual
Cost Replacement Operation 1

Cost Maintenance

Remove creek 1 leachate sediment 129,000
Reroute Finley Creek 1 unnamed ditch 78,000
ECC Site Work
Monitoring program 71,000 87,000
RCRA Cap

Preliminary grading 1,918,000
Cap construction 7,686,000 479,000
Vegetative cover 684,000 172,000

6roundwter isolation 1,007,000 7,600
Leachate collection - NSL 435,000 1,700
GroundHater collection - ECC
GroundHter/leadute treatment 1,861,000 88,000 468,000
Access restrictions 101,000 3,000

CONSTRUCTION SUBTOTAL 13,970,000
Mobilization/demobilization 5* 699,000
Health 1 Safety 15* 2,096,000
Bid contingency IS* 2,096,000
Scope contingency 25* 3,493,000

CONSTRUCTION TOTAL 22,354,000
Permitting 1 Legal 5* 1,118,000
Services during construction 444,000

TOTAL IMPLEMENTATION COST 23,916,000
Engineering design cost 532,000

TOTAL CAPITAL COST $24,448,000

PRESENT WORTH REPLACEMENT COST $567,000
ANMJAL OPERATION i MAINTENANCE $739,000

TOTAL PRESENT WORTH (c) $32,945,000

a. Capital and operation and maintenance (DIM) cost estimates are order of magnitude level estimates
Hith an e«pected accuracy of +50 to -30

b. Construction costs, subtotals, contingencies, and final capital, DM and present
north estimates are rounded to the nearest $1,000.

c. The estimated present north is based on 10 percent discount rate, and 30-year alternative life,
d. Present north taken from Appendix A.

NOTES:
1. DISPOSAL OF PRECIPITATION SLUDGE TO BE IN A RCRA LANDFILL.

ND FIXATION OF THE SLUDGE ASSUMED TO BE REQUIRED.

2. IF INCINERATION OF PACT SOLIDS AT $ 0.50 / LB.
IS REQUIRED, THE ADDITIONAL PRESENT WORTH
(WHICH IS NOT INCLUDED) IS : $1,201,000

THE PRESENT WORTH OF THE PACT SOLIDS DISPOSAL
IN A RCRA LANDFILL. TO BE SUBTRACTED FROM
THE TOTAL PRESENT WORTH IS i $96,000

Capital Present Worth Average Annual
Cost Replacement Operation 1

Cost Maintenance

27,000
251,000
10,000 39,000

579,000 36,000
36,000 9,000

192,000 1,500

507,000 1,600
162,000 8,000 58,000
17,000 600

1,781,000

89,000
267,000
267,000
445,000

2,849,000
142,000
56,000

3,047,000
68,000

$3,115,000
$44,000

$110,000

$4,339,000

•ft"

129,000
105,000

251,000
81,000

1,918,000
8,265,000
720,000

1,199,000
435,000
507,000

2,Oi.̂ OM
118,000

15,751,000
788,000

2,363,000
2,363,000
3,938,000
25,203,000
1,260,000
500,000

26,963,000
600,000

$27,563,000

Present Worth Average Annual
Replacement Operation 1

Cost Maintenance

126,000

515,000
181,000
9,100

1,700

1,600

96,000 526,000
3,600

$611,000

$849,000
$37,284,000 (d)
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Table 3-11
COMBINED ALTERNATIVE ANALYSIS COST SUWMY la.b)

ALTERNATIVE 7 - RCRA CAP, 6ROUNDMATERR ISOLATION, ECC VAPOR EXTRACTION
ECC Total

5%
15*
15*
25*

5*

Capital Present Worth flytrap Annual
Cost Replacement Operation 1

Cost Maintenance

129,000

78,000

71,000 67,000

1,918,000
7,6*6,000 479,000

6M.OOO 172,000

1,007,000 7,600

435,000 1,700

1,861,000 88,000 468,000

101,000 3,000

13,970,000

699,000
2,096,000
a, 096, 000
3,493,000

22,354,000

1,118,000
444,000

23,916,000

532,000

$24,440,000

t5B7,000

*739, 000

$33,457,000

Capital Present Worth Average Annual
Cost ReplaceMnt Operation 1

Cost Maintenance

27,000

251,000

10,000

579,000
36,000

192,000

507,000

162,000

500,000

17,000

2,281,000

114,000
342,000
342,000
570,000

3,649,000

182,000
106,000

3,937,000

118,000

$4,055,000

39,000

36,000
9,000

1,500

1,600

8,000 58,000

47,000

600

$44,000

$157,000

$5,892,000

Capital Prtunt Worth Average Annual
Cost Replacement Operation t

Colt Maintenance

129,000

105,000

251,000

81,000

1,918,000
8, ££,000

720,000

1,199,000

435,000

507,000

2,023,000

500,000

118,000

16,251,000

813,000
2,438,000
2,438,000
4,063,000

26,003,000

1,300,000
550,000

27,853,000

650,000

$28,503,000

126,000

515,000
181,000

9,100

1,700

1,600

96,000 526,000

47,000

3,600

$611,000

$896,000

(39,349,000 (d)

Renve creek I leachate sediecnt
Reroute Finley Creek ( unnamed ditch
ECC Site Work
Monitoring, prograi
RCAACap

Preliminary grading
Cap construction
Vegetative cover

GroundMater iiolation

Leachate collection - NSL

GroundMater collection - ECC

6round*ater/leacnate treatment

ECC soil vapor extraction

Access restrictions

CONSTRUCTION SUBTOTAL

Motoi 1 i zat ion/demobi 1 i zat ion
Health t Safety
Bid contingency
Scope contingency

CONSTRUCTION TOTAL

Permitting I Legal
Services during construction

TOTAL IMPLEMENTATION COST

Engineering design cost

TOTflL CAPITAL COST

PRESENT NORTH REPLACEMENT COST

ANNUAL OPERATION I MAINTENANCE

TOTAL PRESENT NORTH (c) __

a. Capital and operation and maintenance (Ot
Nith an expected accuracy of 40 to -30 percent, and are rounded to the nearest $1,000.

b. Construction costs, subtotals, contingencies, and final capital, CUM and present
worth estimates are rounded to the nearest $1,000.

c. The estimated present north is based on 10 percent discount rate, and 30-year alternative life,
d. Present north taken from Appendix A.

NOTES:

1. DISPOSAL OF PRECIPITATION SLUDBH TO BE IN A RCRA LANDFILL.
NO FIXATION OF THE SLUDEE ASSUMED TO BE REQUIRED.

2. IF INCINERATION OF PACT SOLIDS AT $ 0.50 / LB.
IS REQUIRED, THE ADDITIONAL PRESENT WORTH
(WHICH IS NOT INCLUDED) IS : $1,201,000

THE PRESENT WORTH OF THE PACT SOLIDS DISPOSAL
IN A RCRA LANDFILL. TO BE SUBTRACTED FROM
THE TOTAL PRESENTHORTH IS : $96,000
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Tablt 3-12
COMBINED ALTERNATIVE ANALYSIS COST SUMMARY (a,b)

ALTERNATIVE 8 - RCRA CAP, bWUNDURTER ISOLATION AND TREATMENT,
ETC INCINERATION

ECC Total

Remove creek t leachate sediment

Reroute Finley Cretk 1 unnamed ditch
ECC Site Work

Monitoring program

RCHA Cap
Preliminary grading
Cap construction
Vegetative cover

Broundnattr isolation

Leachate collection - NSL

6roundnater collection - ECC

Groundiiater/leachate treatment

ECC soil incineration

Access restrictions

CONSTRUCTION SUBTOTAL

Mobilization/demobilization
Health 1 Safety
Bid contingency
Scope contingency

CONSTRUCTION TOTAL

Permitting 1 Legal
Services during construction

TOTAL IMPLEMENTATION COST

Engineering dttign cost

TOTAL CAPITAL COST

PRESENT WORTH REPLACEMENT COST

ANNUAL OPERATION 1 MAINTENANCE

TOTAL PRESENT WORTH (c)

Capital Present Worth Average Annual
Cost Replacement Operation 1

Cost Maintenance

129,000

78,000

71,000 87,000

1,918,000
7,686,000 479,000

684,000 172,000

1,007,000 7,600

435,000 1,700

1,861,000 88,000 468,000

101,000 3,000

13,970,000

5* 699,000
IS* 2,096,000
15* 2,096,000
25* 3,493,000

22,354,000

5* 1,118,000
444,000

23,916,000

532,000

$24,448,000

$567,000

$739,000

$32,945,000

Capital
Cost

27,000

251,000

10,000

579,000
36,000

192,000

507,000

162,000

22,000,000

17,000

23,781,000

1,189,000
3,567,000
3,567,000
5,945,000

38,049,000

''Sic*
40,507,000

1,468,000

$41,975,000

Present Worth Overage Annual
Replacement Operation 1

Cost Maintenance

39,000

36,000
9,000

1,500

1,600

8,000 58,000

600

$44,000

$110,000

$43,199,000

Capital Present north
Cost Replacement

Cost

129,000

105,000

251,000

81,000

1,918,000
8,265,000 515,000rebjooo
1,199,000

435,000

507,000

2,023,000 96,000

22,000,000

118,000

37,751,000

1,888,000
5,663,000
5,663,000
?! 438, 000

60,403,000

3,020,000
1,000,000

64,423,000

2,000,000

$66,423,000

$611,000

Average Annual
Operation t

Maintenance

126,000

181,000

9,100

1,700

1,600

526,000

3,600

$849,000

$76,144,000 (d)

a. Capital and operation and maintenance (OtW cost estimates are order of magnitudt level estimates
Kith an tipmcted accuracy of »50 to -30 percent, and art rounded to the nearest $1,000.

b. Construction costs, subtotals, contingencies, and final capital, DIM and present
worth tstimatts art rounded to the nearest $1,000.

c. The estimated present north is based on 10 percent discount rate, and 30-year alternative life,
d. Present north taken from Appendii A.

NOTES:

1. DISPOSAL OF PRECIPITATION SLUDGE TO BE IN A ROM LANDFILL
NO FIXATION OF THE SLUDGE ASSUMED TO BE REQUIRED.

2. IF INCINERATION OF PACT SOLIDS AT $ 0.50 / LB.
IS REQUIRED. THE ADDITIONAL PRESENT WORTH
(WHICH IS NOT INCLUDED) IS : $1,201,000

THE PRESENT NORTH OF THE PACT SOLIDS DISPOSAL
IN fl RCRA LANDFILL TO BE SUBTRACTED FROM
THE TOTAL PltSEMTWORTH IS : $96,000
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Remove creek I leachate itdiitnt
Reroute Finley Creek I umMtd ditch
Monitorini program
RCRA Landfill

Site preparation
Ben construction
RCRA Multilayer liner
Nave contaminated soil and
lindfill content*

Backfill ticavated lindfill
RCRA Mlti layer cap

Access restrictions

CONSTRUCTION SUBTOTAL

Hobilization/demobilization
Health ( Safety
Bid contingency
Scope contingency

CONSTRUCTION TOTAL
Permitting t Legal
Services during construction

TOTAL IMPLEMENTATION COST
Engineering design cost

TOTAL CAPITAL COST
PRESENT WORTH REPLACEMENT COST

ANNUAL OPERATION I MAINTENANCE
TOTAL PRESENT MOUTH (c)

NSL

Table 3-13
COMBINED ALTERNATIVE ANALYSIS COST SUMMARY d.b)

ALTERNATIVE 9 - ACCESS RESTRICTIONS WITH ONSITE RCRA LANDFILL
EEC Total

Capital Present Worth Average Annual Capital Present Worth Average Annual Capital Present Worth Average Annual
Cost Replaceeent Operation 1 Cost Replacement Operation t Cost Replacement Operation 1

Cost Maintenance Cost Maintenance Cost Maintenance

7*
»at
35*

5*

129,000
78,000
71,000

7,290,000
4,534,000
(,506,000
19,893,000
11,8*2,000
6,331,000

95,000

58,768,000

4, 114,000
2,938,000
8,815,000
20,569,000
95,204,000
4,760,000
679i 000

100,643,000
969,000

$101,612,000

27000

100,000 10000

225000
140000
263000
615000

366000
363,000 122,000 196000

3,000 15000

1,857,000
130,000
93,000
279,000
650,000

3,009,000
150,000
2l| 000

3,180,000
31,000

$3,211,000
$363,000

$225,000

$104,338,000

129,000

105,000

45,000 81,000 145,000

7,515,000
4,674,000
8,768,000
20,508,000
12,208,000

11000 4000 6,527,000 374,000 126,000

600 110,000 3,600

60,625,000
4,244,000
3,031,000
9,094,000
21,219,000

98,213,000
4,911,000
700,000

103,624,000
1,000,000

$io4,aci,ooo
$11,000 $374,000

$50,000 $275,000

$3,747,000 $108,086,000 (d)

estimatesa. Capital and operation and maintenance (OIM) cost estimate* are order of magnitude level
mth an expected accuracy of +50 to -30 percent, and are rounded to the nearest $1,000.

b. Construction costs, subtotals, contingencies, and final capital, UN and present
north estimates are rounded to the nearest $1,000.

c. The estimated present north is based on 10 percent discount rate, and 30-year alternative life.
d. Present north taken from Appendi> A.
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ASSUMPTIONS

Total capital costs are those expenditures required to ini-
tiate and install a remedial action. Both direct and indi-
rect costs are considered in the development of capital costs.
Direct costs include construction costs or expenditures for
equipment, labor, and materials required to install a reme-
dial action. Indirect costs consist of engineering, permit-
ting, supervising, and other services necessary to carry out
a remedial action.

Because this feasibility study is conceptual and based on
data available at the time, bid and scope contingencies were
estimated to account for unknown costs. Bid contingencies
account for a variety of factors that would tend to increase
costs associated with constructing a given project scope,
such as economic/bidding climate, contractors inexperienced
in working on hazardous waste sites, contractors' uncertainty
regarding liability and insurance on hazardous waste sites,
adverse weather conditions, strikes by material suppliers,

I and geotechnical unknowns. Scope contingencies cover changes
which invariably occur during final design and implementation.
Scope contingencies include provisions for items such as
inherent uncertainties in defining waste volumes and regu-

•— latory or policy changes that may affect FS assumptions.
Allowances for price inflation and abnormal technical diffi-

i culties are not accounted for in the contingencies.

Present worth was determined over a 30-year period to allow
for comparison of costs over that period. It should be noted

i that costs will continue to accrue where operation and main-
tenance is required after the 30-year period; however, the
present-worth analysis does not reflect these additional

, costs. As per U.S. EPA guidance, no cost expenditures in
L the future are escalated to reflect inflation. A 10-percent

discount rate is applied to future values in computing pre-
sent worth.

Health and safety requirements are estimated to include Levels C
and D personal protective equipment. During construction,

[ vehicle decontamination would be required for all vehicles

L
L

having direct contact with contaminated soil and landfill
wastes. During final demobilization of equipment, the vehi-
cles and hand equipment use<" onsite would be steam cleaned.
Workers who would be exposed to the contaminated soil during
onsite activities would receive physical examinations before
and after all phases of activity involving direct worker
exposure to contaminated elements of the site. These ele-
ments of health and safety measures are covered in a
supervision/health and safety contingency designed to include
costs incurred for work on hazardous waste sites above and
beyond those incurred on traditional construction jobs.

GLT655/11

3-12
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Chapter 4
U.S. EPA'S RECOMMENDED ALTERNATIVE

This chapter presents the process U.S. EPA used to obtain
the recommended alternative for the ECC and NSL sites. The
NCP [Section 300.68(i)] requires the U.S. EPA to select the
"cost-effective remedial alternative that effectively
mitigates and minimizes threats to and provides adequate
protection of public health and welfare and the environment."
The NCP also requires U.S. EPA to select a remedial action
that attains or exceeds applicable or relevant and appropriate
federal public health and environmental requirements.

This chapter presents a summary of the alternatives discussed
in Chapters 2 and 3 followed by a comparison and presentation
of the recommended alternative. Since the development of
alternatives for this feasibility study required many
simplifying assumptions, the actual design features incor-
porated into the design of the recommended action may differ

1 from the technologies described here. The objectives and
major components of the alternative will remain the same.

A summary of the technical, public health, environment,
i— institutional and cost evaluations of each alternative is

presented in Table 4-1.

i_ COMPARISON OF ALTERNATIVES

ALTERNATIVE 1—NO ACTION

^- The No Action Alternative does not mitigate or minimize the
existing threats to public health and environment identified
in the endangerment assessments for the sites and summarized

L in Chapter 1 of this report. Potential adverse effects
exist for exposure to contaminants in soils, landfill

I contents, sediment, leachate, groundwater, and surface
I waters. Since remedial actions are required to mitigate or
^ minimize these existing or potential exposures, the No

Action Alternative is not recommended by U.S. EPA.

L ALTERNATIVE 2—ACCESS RESTRICTIONS WITH SOIL COVER,
LEACHATE COLLECTION AND TREATMENT

L_ Alternative 2 includes site fencing; deed restrictions
preventing future site development or use of groundwater
onsite; a soil cover; removal of contaminated sediment;
rerouting of portions of Finley Creek and the unnamed ditch;

'— long-term surface water, sediment, and groundwater monitoring;
and leachate collection and treatment. The total present

1 worth of this alternative is $18,100,000. These actions are
_ considered by EPA to be effective in mitigating and minimizing

threats to public health and the environment from exposure

4-1



EVALUATION
CRITERIA

Technical

ALTERNATIVE 1
No Action

Potential exists for adverse health
effects resulting from exposure to
subsurface soil, landfill contents,
and leachate sediments and sediments
in the old creek beds of Finley
Creek, Soil cover at ECC may pose
low level public health risk.

Potential exists for adverse effects
to public health and environment
from future releases of contaminants
in leschate.

Potential exists for adverse heslth
effects from consumption of contami-
nated groundwater or fish that have
bioconeentrated contaminants.
Potential exists for adverse effects
on public health and environment
from future releases of contaminants
to surface water.

ALTERNATIVE 2
Access Restrictions With Soil Cover,
Leachate Collection jmd Treatment

Effective in protecting public health
from direct contact with soil contami-
nants given proper Implementation of
deed restrictions and maintenance of
soil cover for an indefinite period.
Long-terra reliability of deed
restriction implementation is unknown.

Effective in protecting public health
from direct contact with leachate
contaminants by eliminating surface
leachate discharge. Leachate collec-
tion and soil cover eliminates leach-
ate discharges to surface water.
Leachate can still migrate to ground-
water.
Migration of contaminated groundwater
to surface water is not eliminated.
Groundwater and surface water monitor-
ing should allow detection of contami-
nants posing risks. However,
sufficient time to implement remedial
action may not be available before
public health or environment are
affected.

Monitoring frequency and comprehen-
siveness are critical to successful
Implementation.

Estimated time of design and
construction is 6 months to 1 yesr.

ALTERNATIVES
Access Restrictions With RCRA Cap,
Leachate Collection and Treatment

Effective in protecting public health
from direct contact with contaminants
given proper Implementation of deed
restrictions and maintenance of RCRA
cap for an indefinite period. Long-
term reliability of deed restriction
implementation is unknown.

Effective in protecting public health
from direct contact with leachate
contaminants by eliminating surface
leachate discharge. Leachate
collection and RCRA cap eliminates
leachate discharges to surface water.
Leachate can still migrate to
groundwater, but quantity is reduced
by an estimated 90 percent.

Migration of contaminated groundwater
to surface water Is not eliminated,
although would be reduced relative to
Alternative 2. Groundwater and
surface water monitoring should allow
detection of contaminants posing
risks. However, sufficient time to
implement mltlgatlve action may not
be available before health or
environment are affected.

Monitoring frequency and co«pr«hen-
slveness are critical to successful
imp1emen t stion.

Estimated tine of design and
construction Is 1 to 2 years.

ALTERNATIVE 4
Access Restrictions With Soil Cover,

Leachate Collection, Groundwater
Interception and Treatment___

Effective in protecting public health
from direct contact with contaminants
given proper implementation of deed
restrictions and maintenance of soil
cover for an indefinite period. Long-
term reliability of deed restriction
implementation is unknown.

Effective in protecting public health
from direct contact with leachate
contaminants by eliminating surface
leachate discharge. Leachate and
groundwater collection and soil cover
eliminates discharges to surface
water. Leachate can still migrate to
groundwater which is subsequently
collected and treated.

Effective in preventing migration of
contaminated groundwater to surface
water or offsite.

Monitoring results are Important to
reliable operation of groundwater
Interception and treatment system.

Failure of collection or treatment
system is not likely to pose risk to
public health or environment over the
short-term at present contaminant
levels. If leschate or groundwater
contaminant levels increase in future,
additional storage volume should be
considered.

Estimated tine of design and
construction is 1 year.

ALTERNATIVE 5
Access Restrictions With RCRA Cap,
Leachste Collection, Groundwater
_ Interception and Treatment___

Effective In protecting public
health from direct contact with
contaminants given proper Implemen-
tation of deed restrictions and
maintenance of RCRA cap for an
Indefinite period. Long-term
reliability of deed restriction
Implementation Is unknown.

Effective in protecting public
health from direct contact with
contaminants by eliminating surface
water leachate discharge. Leachate
collection and RCRA cap eliminates
leachate discharges to surface
water. Leachate can still migrate
to groundwater, but quantity is
reduced by an estimated 90 percent.
Groundwater is subsequently
collected and treated.

Effective in eliminating direct
consumption of groundwater given
proper implementation of deed
restrictions prohibiting
installation of wells onsite.

Effective in preventing migration of
contaminated groundwater to surface
water or offsite.

Monitoring results are important to
reliable operation of groundwater
interception and treatment system.

Failure of collection or treatment
system Is not likely to pose risk to
public health or environment over
the short-term at present, contaminant
levels. If leachate or groundwater
contaminant levels Increase In
future, additional onsite atorage
volume should be considered.

Estimated time of design and
construction is 1 year.

Public Health
and Environment

Short-term adverse construction
effects on aquatic habitat likely due
to stream relocation will be mitigated
by stream rehabilitation.

Minor dust releases and noise
generation during site work.

Short-term adverse construction
effects on aquatic habitat likely due
to stream relocation will be
mitigated by stream rehabilitation

Noise and dust generated by truck
traffic during RCRA cap construction.

Short-term adverse construction
effects on aquatic habitat likely due
to stream relocation will be Mitigated
by stream rehabilitation

Minor dust releases and noise genera-
tion during site work.

Aquatic habitat improves over time
because of cessation of contaminant
discharge to Flnley Creek.

Short-term adverse construction
effects on aquatic habitat likely
due to stream relocation will be
mitigated by stream rehabilitation.

Noise and dust generated by truck
traffic during RCRA cap construc-
tion.

Aquatic habitat Improves over time
because of cessation of contaminant
discharge to Finley Creek.

Institutional

COST

Uncontrolled hazardous waste site
does not meet goals of CERCLA.
Groundwater in violation of drinking
water quality criteria. Surface
water exceeds ambient water quality
criteria for protection of human
health.

Capital
Annual Average
Operation and Maintenance

Total Present Worth
-0-
-0-

Water quality criteria may be
violated. May need to acquire land
and implement deed restrictions. The
potential for releases of contaminated
groundwater from the site continues,
so policy of CERCLA may not be met.

S 8,710,000

941,000
18,100,000

Water quality criteria may be
violated. May need to acquire land
and implement deed restrictions. The
potential for releases of
contaminated groundwater from the
site continues, so policy of CERCLA
may not be met.

$21,400,000

819,000
29,900,000

The CERCLA goal of protection of
public health, welfare, and
environment is achieved.

$11,200,000

982,000
20,800,000

All standards will be met. CERCLA
goal of protection of public health,
welfare, and environment is
achieved.

$24,900,000

832,000
33,900,000

TABLE 4-1 (Page 1 of 2)
SUMMARY OF DETAILED
EVALUATION OF ALTERNATIVES
ECC-NSL CAA



EVALUATION
CRITERIA

Technical

ALTERNATIVES
Access Restrictions With RCRA Cap,
Leachate Collection, Croundwater

____Isolation and Treatment____

Effective in protecting public
health from direct contact with
contaminants given proper implemen-
tation of deed restrictions and
maintenance of RCRA cap for an
indefinite period. Long-term
reliability of deed restriction
implementation is unknown.

Effective in protecting public
health from direct contact with
contaminants by eliminating surface
water leachate discharge. Leachate
collection and RCRA cap eliminates
leachate discharges to surface
water. Leachate can still migrate
to groundwater, but quantity is
reduced by an estimated 90 percent.
Groundwater Is subsequently
collected and treated.

Effective in eliminating direct
consumption of groundwater given
proper implementation of deed
restrictions prohibiting
Installation of wells onsite.

Groundwater isolation may eventually
eliminate risk to public health from
direct consumption of groundwater
onsite by lowering the water table
below zone of contamination.

Effective in preventing migration of
contaminated groundwater to surface
water or offslte.

Monitoring results are Important to
reliable operation of groundwater
isolation system. Frequent water
level nonitorlng Is necessary to
assure low water table is
maintained.

Releases from leaking drums or pools
of immiscible fluids may migrate to
the lowered water table and result
in continued treatment of groundwater.

Failure of collection or treatment
system Is not likely to pose risk to
public health or environment over
the short-tern at present contami-
nant levels. If leachate or
groundwater contaminant levels
increase in future, additional
onsite storage volume should be
considered.

Croundwater Isolation system
provides additional tine for further
remediation if failure detected.

Estimated tine of design and
construction la I to 2 years.

ALTERNATIVE 7
Access Restrictions With RCRA Cap,
Leachate Collection, Groundwater
Isolation and Treatment, and

____ECC Soil Vapor Extraction____

Effective in protecting public health
from direct contact with contaminants
given proper Implementation of deed
restrictions and maintenance of RCRA
cap for an Indefinite period. Long-
term reliability of deed restriction
implementation is unknown.

Public health risk from future site
excavation and direct contact,
Inhalation, and ingestion of VOC's
In ECC contaminated soil Is reduced
to below 10 cancer risk levels.
Potential ADI exceedance for lead and
cadmium Is unchanged but mitigated by
access restrictions and cap.

Effective in protecting public health
from direct contact with contaminants
by eliminating surface water leachate
discharge. Leachate collection and
RCRA cap eliminates discharges to
surface water. Leachate can still
migrate to groundwater, but quantity
Is reduced by an estimated 90 percent.
Groundwater is subsequently collected
and treated.

ECC soil vapor extraction greatly
reduces generation of contaminated
leachate.

Effective In eliminating direct con-
sumption of groundwater given proper
implementation of deed restrictions
prohibiting installation of wells
onsite.

Groundwater Isolation may eventually
eliminate risk to public health from
direct consumption of groundwater
onsite by lowering the water table
below zone of contamination.

Effective in preventing migration of
contaminated groundwater to surface
water or offsite.

Monitoring results are important to
reliable operation of groundwater
isolation system. Frequent water
level monitoring la necessary to
assure low water table is maintained.

Releases from leaking drums or pools
of Immiscible fluids may migrate to
the lowered water table and result in
continued treatment of groundwater.

Failure of collection or treatment
system is not likely to pose risk to
public health or environment over the
short-tern at present contaminant
levels. If leachate or groundwater
contaminant levels increase In future,
additional onsite storage volume
should be considered.

Groundwater isolation system provides
additional time for further remedia-
tion If failure detected.

Installation of cap over ECC would
follow the 2 to 4 year operation
period of soil vapor extraction.
Total estimated tine of design and
construction Is 3 to 6 years.

ALTERNATIVE 8
Access Restrictions With RCRA Cap,
Leachate Collection, Croundwater

Isolation and Treatment, and
______ECC Soil Incineration____

Effective In protecting public health
from direct contact with contaminants
given proper implementation of deed
restrictions and maintenance of RCRA
cap for an indefinite period. Long-
terra reliability of deed restriction
Implementation is unknown.

Public health risk from future site
excavation and direct contact,
inhalation, and Ingestton of organic
contaminants in soil reduced to below
10 cancer risk levels. Potential
ADI exceedance for lead and cadmium
is unchanged but mitigated by access
restrictions and cap.

Effective in protecting public health
from direct contact with contaminants
by eliminating surface water leachate
discharge. Leachate collection and
RCRA cap eliminates discharges to
surface water. Leachate can still
migrate to groundwater, but quantity
Is reduced by an estimated 90 percent.
Groundwater Is subsequently collected
and treated.

ECC soil incineration greatly reduces
generation of contaminated leachate.

Effective in eliminating direct
consumption of groundwater given
proper implementation of deed
restrictions prohibiting Installation
of wells onsite.

Groundwater isolation may eventually
eliminate risk to public health from
direct consumption of groundwater
onsite by lowering the water table
below zone of contamination.

Effective in preventing migration of
contaminated groundwater to surface
water or offsite.

Monitoring results are important to
reliable operation of groundwater
isolation system. Frequent water
level monitoring Is neceasary to
assure low water table la maintained.

Releases from leaking drums or pools
of immiscible fluids nay migrate to
the lowered water table and result In
continued treatment of groundwater.

Failure of collection or treatment
system is not likely to pose risk to
public health or environment over the
short-term at present contaminant
levels. If leachate or groundwater
contaminant levels Increase In
future, additional onsite storage
volume should be considered.

Groundwater isolation system provides
additional time for further remedia-
tion if failure detected.

Installation of cap over ECC would
follow the 3 to A years Implementa-
tion period of ECC soil incineration.
Total estimated time of design and
construction is 4 to 6 years.

ALTERNATIVE 9
Access Restrictions with Onsite

_________RCRA Landfill_________

Effective in protecting public health
from direct contact with contaminants
given proper Implementation of deed
restrictions and maintenance of RCRA
cap for an indefinite period. Long-
term reliability of deed restriction
implementation is unknown.

Effective in protecting public health
from direct contact with contaminants
by eliminating surface leachate
discharge. If properly constructed,
the onsite RCRA landfill would prevent
leachate discharges.

Effective in eliminating direct con-
sumption of groundwater given proper
implementation of deed restrictions
prohibiting installation of wells
onsite.

Effective in preventing migration of
contaminated groundwater to surface
water or offsite.

Long-term reliability of RCRA
landfills has not been demonstrated
though Is believed to be good given
proper maintenance.

Monitoring is essential to check the
integrity of the landfill liner.

Estimated time of design and
construction Is 3 to 5 years.

Potential for exposure of construction
workers during excavation is very
high.

Public Health
and Environment

Short-term adverse construction
effects on aquatic habitat likely
due to stream relocation will be
mitigated by stream rehabilitation

Noise and dust generated by truck
traffic during RCRA cap
construction.

Short-term adverse construction
effects on aquatic habitat likely due
to stream relocation will be mitigated
by stream rehabilitation.

Aquatic habitat improves over time
because of cessation of contamination
discharge to Finley Creek.

Short-term adverse construction
effects on aquatic habitat likely due
to stream relocation will be
mitigated by stream rehabilitation.

Aquatic habitat Improves over time
because of cessation of contaminant
discharge to Finley Creek.

Short-tens adverse construction
effects on aquatic habitat likely due
to stream relocation will be mitigated
by stream rehabilitation.

Aquatic habitat Improves over time
because of cessation of contaminant
discharge to Finely Creek.

Aquatic habitat improves overtime
because of cessation of contaminant
discharge to Finely Creek.

Noise and dust generated by_truck
traffic during RCRA cap construction.

Noise and dust .generated by truck
traffic during RCRA cap construction.

Release of contaminants to the air or
surface water during ECC soil
excavation could occur.

Releases qf_ contaminants to the air or
surface water during landfill
excavation could occur.

Short-term generation of nolae and
dust from truck traffic and heavy
equipment operation onsite during RCRA
landfill construction.

Institutional All standards will be met. CERCLA
goal of protection of public health,
welfare, and environment is
achieved.

All standards will be met. CERCLA
goal of protection of public health,
welfare, and environment is achieved.

All standards will be net. CERCLA
goals will be met. Requires
del1sting of residue to dispose of It
onsite. Ho permits required but need
to follow technical requirements.

All standards will be met. CERCLA
goal of protection of public health,
welfare, and. environment Is achieved.

COST
Capital $27,600,000
Annual Average
Operation and Maintenance 849,000

Total Present Worth 37,300,000

$28,500,000

896,000
39,300,000

$66,400,000

849,000
76,100,000

$105,000,000

275,000
108,000,000

TABLE 4-1 (Page 2 of 2)
SUMMARY OF DETAILED
EVALUATION OF ALTERNATIVES
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to contaminated soils, landfill contents, sediment and
leachate.

The remedial actions do not address leaching of contaminants
to the groundwater or migration of contaminated groundwater
to surface water. This alternative relies on monitoring to
detect increases in contaminant levels or types in ground-
water and surface water. Because groundwater monitoring
locations of necessity are located very near surface water
discharge areas, there may not be sufficient time for
implementation of remedial actions before adverse effects
occur if previously undetected contaminants or increased
levels of contaminants are detected. Since the potential
for increasing contaminant levels or types is great because
of the heavily contaminated ECC soils and the reported large
quantities of hazardous waste disposed of at NSL, monitoring
alone is not considered a reliable means of protecting the
public health and environment. Therefore, Alternative 2 is
not recommended by EPA.

ALTERNATIVE 3—ACCESS RESTRICTIONS WITH RCRA CAP,
LEACHATE COLLECTION AND TREATMENT

Alternative 3 includes the components of Alternative 2, but
with a RCRA cap substituted for the soil cover. The present
worth of Alternative 3 is $29,900,000. The cap would reduce
leaching of contaminants to the groundwater by an estimated
90 percent and as a result it would reduce the potential for
contaminant levels to increase in the future. Migration of
groundwater contaminants to surface water, however, would
not be mitigated and, as with Alternative 2, protection of
public health and environment would be dependent on ground-
water and surface water monitoring. As discussed earlier,
monitoring alone is not considered reliable. Alternative 3
is not considered to provide adequate protection of public
health and the environment and is not recommended by EPA.

ALTERNATIVE 4—ACCESS RESTRICTIONS WITH SOIL COVER,
LEACHATE COLLECTION, GROUNDWATER INTERCEPTION
AND TREATMENT

Alternative 4 includes the components of Alternative 2 and
in addition incorporates groundwater interception and
treatment to prevent contaminated groundwater from nigrating
offsite or discharging to the unnamed ditch or Finley Creek.
The present worth cost is $20,800,000.

This alternative is considered effective in protecting
public health and the environment from site contamination.
The groundwater and leachate collection and treatment
systems, however, would be required to operate for a long
period of time, possibly in excess of 100 years, because
contaminants could continue to leach from soils and landfill
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contents. Though groundwater collection and treatment has
been shown to be reliable, continued maintenance and operation
far into the future cannot be assured.

ALTERNATIVE 5—ACCESS RESTRICTIONS WITH RCRA CAP,
LEACHATE COLLECTION, GROUNDWATER INTERCEPTION
AND TREATMENT

Alternative 5 includes the components of Alternative 4, but
substitutes a RCRA cap for the soil cover. The present
worth of Alternative 5 is $33,900,000. The cap would reduce
leaching of contaminants from the unsaturated zone to the
groundwater by an estimated 90 percent and, as a result,
could reduce the potential for contaminant levels to increase
in the future. It is possible that the cap may also reduce
the operational period for the groundwater collection and
treatment system, though the actual period of operation
cannot be reliably estimated.

ALTERNATIVE 6—ACCESS RESTRICTIONS WITH RCRA CAP,
LEACHATE COLLECTION, GROUNDWATER ISOLATION
AND TREATMENT

Alternative 6 includes all the components of Alternative 5
with the exception of the groundwater collection system.
The total present worth is $37,300,000. The groundwater
isolation system employed in Alternative 6 lowers the
groundwater table below the zone believed to be currently
contaminated. The intent is to isolate contaminants in the
unsaturated zone so they cannot migrate in groundwater.
Eventually the groundwater would no longer be contaminated
and treatment would not be necessary. This may occur when
the water table is fully lowered, estimated to be 5 years.
It is possible, however, that contaminants released from
buried drums or immiscible fluids could migrate to the lower
water table. As a result, the reliability of the groundwater
isolation system to reduce the operational period of ground-
water treatment is not assured. In addition, the groundwater
collection system would have to be operated indefinitely to
maintain the lower water table. As with Alternatives 4 and
5, the reliability of long-term maintenance and operation of
the collection system is urknown.

The isolation system of Alternative 6 does provide substan-
tially more time between a potential collection system
failure and a release of contaminants to surface water.
This occurs because of time necessary for the water table to
rise onsite and groundwater gradients reverse. Since the
time available under Alternatives 4 and 5 is considered
substantial, this is not considered a significant benefit.
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ALTERNATIVE 7—ACCESS RESTRICTIONS WITH RCRA CAP,
LEACHATE COLLECTION, GROUNDWATER ISOLATION AND
TREATMENT, AND ECC SOIL VAPOR EXTRACTION

Alternative 7 includes all components of Alternative 6 and
adds soil vapor extraction for ECC-contaminated soil. The
present worth is $39,300,000.

The major public health and environmental benefit of soil
vapor extraction is the removal of the relatively mobile
volatile organic compounds (VOC's) from the soil. This
results in a reduced potential for human exposure or overland
migration of VOC contaminants offsite in the event of site
development. The probability of site development, in
violation of deed restrictions, at some point in the future
is not known but is believed to be minimal because of the
presence of the immediately adjacent NSL site. If site
development were to occur, health threats from exposure to
other organic and inorganic contaminants would still be
present. Removal of VOC's from the unsaturated zone would
have little effect on the operational period of the ground-
water collection system since these contaminants would be
nearly immobilized by the construction of a RCRA cap over
the ECC site.

Because a public health threat would remain in the event of
future ECC site development and because removal of VOC's
from the unsaturated zone is not expected to affect ground-
water collection and treatment, the advantages of soil vapor
extraction are not considered great. The expenditure of
$2,000,000 in present worth for ECC soil vapor extraction
for the marginal reduction in health threat is not considered
cost effective. Alternative 7 is not recommended by EPA.

ALTERNATIVE 8—ACCESS RESTRICTIONS WITH RCRA CAP,
LEACHATE COLLECTION, GROUNDWATER ISOLATION AND
TREATMENT, AND ECC SOIL INCINERATION

Alternative 8 is similar to Alternative 7 with the exception
of ECC soil incineration in place of soil vapor extraction.
The present worth of Alternative 8 is $76,100,000. ECC soil
incineration would result in the destruction of all organic
contaminants_in soil in the unsaturated zone with contaminants
above the 10~ cancer risk level. The resulting reduction
in health threats in the event of future site development
would be greater than in Alternative 7. The presence of NSL
adjacent to ECC and the restrictions on the deed preventing
site development make this unlikely. The present worth of
$38,800,000 for ECC soil incineration for reducing public
health threats in the unlikely event of future site
development is not considered cost effective. Alternative 8
is not recommended by EPA.
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ALTERNATIVE 9—ACCESS RESTRICTIONS WITH
- ONSITE RCRA LANDFILL

Alternative 9 includes deed restrictions; excavation of the
— landfill contents, peripheral soils, sediments, and ECC-

contaminated soil; and disposal of the waste materials in an
onsite RCRA type landfill. The present worth is $108,000,000.

__ The new landfill would include a double liner, leachate
collection system, leachate and groundwater monitoring
system, gas collection system, and multimedia cap.

""" The new landfill would effectively isolate the contaminants
from the environment. Operation and maintenance of the
facility would be required indefinitely. Though long-term

L reliability of the facility is believed to be good, proper
operation and maintenance far into the future cannot be

j assured. Exposure of workers to the hazardous materials may
[_ occur during excavation of ECC soils and the landfill. Also

inadvertent releases to the environment by volatilization or
surface erosion during the several years of construction

, activity would likely occur. The expenditure of $108,000,000
L- in present worth is not considered cost effective by EPA

when the hazards induced by site excavation are considered
and the availability of a lower cost alternative with a

w. similar level of protection for the public health and
environment.

L COMPARISON OF ALTERNATIVES 4, 5 AND 6

Alternatives 4, 5 and 6 were all found to provide adequate
i protection of public health, welfare, and environment, if
L- they are operated and maintained through the period of

continued contaminant release. Since this period may be in
excess of 100 years, an important consideration in alternative

__ selection is to minimize the operation and maintenance
necessary, particularly in regards to collection and treatment
of contaminated leachate and groundwater. Generally, the
less operation and maintenance required the more reliable

*~ the system will be in the future.

Alternative 4 requires the greatest amount of treatment for
L. leachate and groundwater since it does not include a RCRA

cap. An estimated 40 gpm of leachate and 100 gpm of ground-
water may require treatment in excess of 100 years. In

^_ comparison to Alternatives 5 and 6, which include a RCRA
"~ cap, Alternative 4 would have the poorest long-term

reliability for continued effective operation.

*— Alternatives 5 and 6 both reduce leachate generation to an
estimated 5 gpm as a result of the RCRA cap. The groundwater
isolation system of Alternative 6 could reduce the need for

_ treatment to leachate only. This could occur as early as
5 years. For the reasons noted earlier, however, this is
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uncertain and treatment of groundwater may be required
~ indefinitely, as is the case for Alternative 5. In addi-

tion, Alternative 6 would require operation and maintenance
of the collection system indefinitely, irrespective of

— whether treatment is necessary.

Comparison of the costs of Alternatives 5 and 6 show
_ Alternative 6 with the following higher costs:

o $2.7 million more in capital cost because of the
groundwater isolation system

o $17,000 more in annual operation and maintenance
costs (assuming 15 years of groundwater treatment
for Alternative 6) as a result of high initial

*"" flow rates

I o $3.4 million more in present worth

The present worth of Alternative 6 would still be $1.6 million
more than Alternative 5 if treatment of groundwater could be

L. terminated after 1 year. Groundwater treatment beyond
15 years would result in even greater cost differences
between Alternatives 5 and 6. Because of the greater costs

I of Alternative 6 and the uncertainty regarding the period
*— treatment of groundwater it is not recommended by EPA.

RECOMMENDED ALTERNATIVE
i__ ——————————————————————

U.S. EPA's recommended alternative is Alternative 5. The
major components of the alternative are:

•— o Access restrictions
o Cooling pond sludge removal
o RCRA cap and surface controls

^_ o Monitoring
"~ o Leachate collection

o Groundwater interception
o Treatment

A site plan and cross sections of Alternative 5 are shown in
Figures 4-1, 4-2 and 4-3.

L.
ACCESS RESTRICTIONS

Deed restrictions would be placed on the landfill property
""" and the ECC site. The restrictions should prevent future

development of the land to protect against direct contact
with contaminants or further migration that could result

L- from site excavation and development. The deed restrictions
should also prohibit use of groundwater or installation of
wells onsite. Access to the site would be controlled by

___ completing the fencing around the site perimeter and posting
signs.
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COOLING POND SLUDGE REMOVAL

Contaminated sludge or soil remaining in the former ECC
cooling pond would be excavated and disposed of at a
licensed RCRA landfill. Soil samples would be collected
from soil borings in the former cooling pond and analyzed to
determine excavation locations and volumes. Excavated
sludge or soil would be replaced with clean fill. Removal
of the remaining contaminated sludge would reduce contamina-
tion of the sand and gravel deposit beneath ECC. Groundwater
removed during sludge excavation would be transported and
treated at a licensed RCRA facility or treated onsite in the
groundwater treatment system.

RCRA CAP AND SURFACE CONTROLS

These actions include removal of contaminated sediment,
rerouting of creeks, and construction of a multimedia cap
over ECC and NSL.

Contaminated leachate sediment and sediment in the ditch
north of NSL and the old creek beds of Finley Creek would be
excavated, dewatered, and disposed of onsite beneath the
cap. It was assumed for cost estimating that excavation to
a 1-foot depth would be necessary and a total of 4,200 cubic
yards would be removed. The actual volume removed would be
dependent on further sampling undertaken as part of final
design. The creek beds would be backfilled and a soil cover
would be placed over areas not under the cap. Contaminated
water resulting from the dewatering of the sediment would be
treated in the onsite treatment system.

The unnamed ditch would be rerouted to the west of ECC and
portions of Finley Creek would be rechannelized as shown in
Figure 4-1. This would route the surface waters farther
away from contaminated areas and increase the time available
between contaminant detection in groundwater and discharge
to Finley Creek or the unnamed ditch.

The RCRA cap would cover both ECC and NSL and include two
low permeability layers. From top to bottom, the cap
includes 1 foot of soil for vegetative growth, 1.5 feet of a
sand and gravel for drainage, a 30-mil synthetic membrane,
2 feet of clay, am" 1 foot of sand (for gas collection on
the landfill only). Prior to placing the cap, the site
would be graded to eliminate sharp grade changes and to
provide for drainage. Also the former process building on
the ECC site would be demolished. The concrete floor and
foundation would remain and the cap placed on top. The cap
would be seeded to control erosion and promote evapotrans-
piration.
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The RCRA cap is expected to reduce the rate of leachate
production from 40 gpm to 5 gpm within 5 years. The resulting
leachate flowrate requiring treatment would also decrease
from 40 gpm to 5 gpm.

MONITORING

Contaminant migration would be assessed through a regular
leachate, groundwater, and surface water monitoring program.
Leachate would be sampled at the leachate collection sump as
part of the leachate collection and treatment system.
Groundwater would be monitored during the first year using
15 of the existing wells and an additional 26 new monitoring
wells (see Figure 4-1). The 41 monitoring wells would be
sampled quarterly the first year and analyzed for the full
organic and inorganic priority pollutant list.

Monitoring well sampling would be reduced dependent on
results of the four initial sample rounds. It is estimated
that subsequent semiannual sampling would be necessary at 14
wells. Samples would be analyzed for VOC's, semivolatiles,
and inorganics. Water levels of monitoring wells would be
taken at the time of sampling and gradients would be cal-
culated.

Surface water and sediment would be sampled at eight locations
semiannually. These samples would be analyzed for VOC's,
base/neutrals, pesticides, PCB's, and inorganics. Depending
on surface water results, fish may be occasionally collected
from Finley and Eagle Creek and their tissues analyzed for
bioaccumulation of organic contaminants.

LEACHATE COLLECTION

The leachate collection system would consist of a French
drain encircling the landfill. The drain would be about
4 feet deep and about 6,000 feet in length. Perforated pipe
laid in the trench would be used to transport leachate to a
sump located near the treatment system in the southwest
corner of the site. The trench would be backfilled with
gravel. A 1-foot layer of gravel would also be placed on
the sideslopes of the landfill to provide a drainage path
for leachate seepage. The RCRA cap described previously
would extend over the gravel layer and the drainage trench.
The existing leachate collection system would be decommis-
sioned and abandoned.

GROUNDWATER INTERCEPTION

The objective of the groundwater collection system is to
prevent contaminated groundwater from migrating past the
perimeter of ECC and the landfill and discharging to surface
waters. The collection system costed and described here for
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this alternative will meet this objective based on the
information available to date. Further site investigations
during final design may alter the design of the collection
system; however, the objective of the groundwater inter-
ception system will be met.

The groundwater collection system costed consists of a
French drain installed along the southern and southwestern
boundaries of the landfill and ECC. The trench would be
about an average depth of 25 feet (see Figures 4-1, 4-2, and
4-3). The trench would include two collection pipes, one
set 5 feet below the existing water table to function as the
interception system, and the other set at the bottom of the
trench to be used if the isolation system is implemented at
a later time. It is anticipated that an approximate 5-foot
overall drawdown of the water table at the collection system
would be sufficient to prevent groundwater movement past the
system. The French drain would include an impermeable
barrier on the south wall of the trench to minimize inflow
of water from Finley Creek. The barrier consists of an
impermeable synthetic membrane and at least 6 inches of
compacted clay. It would extend 3 feet into the till below
the sand and gravel deposit in the southwest area of the
site. The barrier would also extend 75 feet beyond the
western end of the drain.

The initial combined flowrate from the leachate and ground-
water collection systems is estimated to be 100 gpm with
40 gpm from the leachate collection system. Within 5 years,
the flow is estimated to decrease to about 65 gpm because of
a reduction in leachate generation.

TREATMENT

Treatment of leachate and groundwater will be required to
meet effluent discharge limits set in the NPDES permit for
discharges to Finley Creek. The limits likely applicable
are presented in Table 2-4. The limits must protect aquatic
life and human health from consumption of aquatic organisms
and human health from use of the downstream Eagle Creek
Reservoir as a drinking water supply.

The onsite treatment system costed and described here will
be capable of meeting the effluent limits. During final
design, the treatment system will likely be modified based
on pilot and bench-scale testing and more detailed eval-
uations of capital and operation and maintenance costs. The
objective of meeting the discharge limits will be obtained,
however.

Leachate and groundwater would be pumped to an onsite
treatment plant consisting of precipitation, biological
oxidation, and carbon adsorption. The two streams would be

4-9



combined in a 100,000-gallon holding tank. In the treatment
system, the waste stream first passes through the precipi-
tation process for removal of metals and other inorganics.
Chromium, copper, iron, lead, and zinc were detected in the
groundwater and leachate samples and can be removed by
precipitation. Hydroxide precipitation is used for cost
estimating purposes. Flocculation and clarification follow
the chemical addition and can be accomplished in one basin.
Either flocculation with lamella gravity settlers or solids
contact clarifiers could be used. Sludge is removed from
the bottom of the basin and can be thickened, dewatered with
a filter press, and disposed of in a RCRA landfill.

Effluent from the precipitation process then goes through
powdered activated carbon treatment (PACT), which is a
patented activated carbon enhanced biological treatment
system. The PACT system combines biological treatment and
carbon adsorption into one process. The system works
through the addition of powdered activated carbon to the
influent of the activated sludge process. The system
consists of carbon feeding equipment, an aeration basin with
the necessary appurtenances, a clarifier, and solids handling
equipment. Solids would be wasted to an aerobic digester
followed by dewatering. Solids would then be disposed of at
a RCRA landfill unless they could be delisted as a nonhazard-
ous waste. Spent carbon in the waste solids could be
separated and regenerated offsite.

Granular media filtration would be included in the treatment
system following either the precipitation system or the PACT
system or both. The advantage of having a filter after each
unit would be that less metals would carry over into the
PACT system and that solids with low settleability would be
removed from the biological system effluent. For costing
purposes, however, it is assumed that one filter will be
used after the PACT system.

OPERATION AND MAINTENANCE REQUIREMENTS

Maintenance would be required for the cap because of erosion,
freeze/thaw, and landfill settlement. It was estimated that
every fifth year, 10 inches of fill over 50 percent of the
landfill would need replacement. Regular mowing of grass on
the cap is required. Routine inspections of the cap surface
and the leachate and groundwater collection systems would be
required semiannually. Replacement of collection system
pumps, cleaning of collection system drains, and refurbishment
of monitoring well screens would be undertaken as necessary.

The treatment system would require full-time operators to
perform testing and maintenance, to adjust chemical and
carbon feed rates, and to ensure that all process units are
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functioning properly. To provide for regular maintenance or
in the event of treatment system failure, a 100,000-gallon
holding tank is included. This tank provides a 2-day
holding time for untreated leachate.

GLT655/24
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AfPENDIl TABLE A-l PA6E I

COMBINED ALTERNATIVE ANALYSIS - ALTERNATIVE 2

DESCRIPTION
=5====zsss===ssss===r ========================

DIRECT CAPITAL COSTS

1. STABILIZE LANDFILL SURFACE

PRELIMINARY GRADIN6
CUT
FILL

MATERIAL
PLACEMENT

RUN-OFF CONTROL
DITCHING
RIPRAP

ESTABLISH VEGETATIVE COVER
SOIL
HVDROSEED

IMPROVE ACCESS ROADS
COMPACT SUB6RAK
GEOTEHILE BASE
GRAVEL -
CULVERT BELON ROADS
EICAVATE
PIPE
BACKFILL
PIPE BEDDING

SUBTOTAL

2. REMOVE CREEK AND LEACHATE SEDIMENT

EICAVATE
BACKFILL EICAVATION

MATERIAL
PLACEMENT

ESTABLISH VEGETATIVE COVER
SOIL
HYDROSEEO

SUBTOTAL

3. REROUTE FINLEV CREEK AND UNNAMED DITCH

EICAVATE NEK CREEK BED
RIPRAP

SUBTOTAL

4. MONITORING PROGRAM

NONITORINB NELLS
11 - UPPER GLACIAL TILL
13 - MID-DEPTH
2 - DEEP SAND AND GRAVEL

PIEZOMETERS
2 - UPPER GLACIAL TILL
2 - MID-DEPTH

SUBTOTAL

5. LEACHATE COLLECTION SYSTEM

EICAVATE TRENCH
LINE TRENCH

PERVIOUS 6EOTE1T1LE
PERFORATED PIPE
GRAVEL BACKFILL
SUMP/PUMP STATION
MANHOLES

ACCESS RE

BUANTITY
——— - —————— ~

53500

178000
178000

1760
1760

119000
3207000

9900
9900
3300

34
230
27
230

4200

4000
4000

6800
61200

3255
S40

320
490
350

40
70

2540

62900
5720
24150t

5

S1R1C

UNIT
_= ——

CY

CY
CY

CY
SY

CY
SF

SY
SY
CY

CY
LF
CY
LF

CY

CY
CY

CY
SF

CY
CY

LF
LF
LF

LF
LF

CY

SF
LF
C»
EA
EA

ACCESS RESTRICTIONS NITH SOIL COVER, LEACHATE COLLECTIONS AND TREATMENT

UNIT
PRICE

6

6
7*i

6
74

5
0.03

2
2
B

7
11
11
2

B

10
5
5

0.03

20
7«

40to
75

40
60

B

0.17
k
15

4500
450

TOTAL COST

321.000

1,068,000
534,000

10,540
130,240

595,000
96,210

19,800
19,800
26,400

23B
2,530
297
460

•2,825,000

33,600

40,000
20,000

34,000
1,836

1129,000

65,100
39,960

(103,000

19,200
29,400
26,250

2,400
4,200

181,000

20.320

10.693
34,320
362.250
4,500
1,30

ASSUMPTIONS

TO PREVENT PONDING
COMMON EARTH, EICAVATE AND HAUL (SCRAPERS)
USE ONSITE SOIL (COMMON EARTH), COMPACTED

DITCH 2 FT. VIDE, 3 FT. DEEP, 7020 FT. LONG

ONSITE TILL. EICAVATE, HAUL, BACKFILL
HYDRAULIC SPREADER

12 OZ. TREVIRA
CRUSHED STONE SUBBASE, 12*

DITCH 2 FT. NIDE, 2 FT. DEEP
12* 01A., BITUN. COATED INVERT
SAND BACKFILL

EICAVATE SAND t GRAVEL (NET)

CLAY BACKFILL
300' HAUL, 4' LIFTS, 4 PASSES

ONSITE TILL, EICAVATE, HAUL, BACKFILL
HYDRAULIC SPREADER

4300 FT. REROUTED

TILL, EICAVATE AND HAUL (NET)

SHALLON - HOLLON STEM AUGER

DEEP, DOUBLE CASING, TILL HELL ADJACENT TO N. DEEP NELL

SHALLON - HOLLON STEM AUGER

4' DEEP, < DOUBLED FOR H i S

METAL. B- OIA., 16 GA6E
IN TRENCH V UP SLOPE
FIBERGLASS SUMP, INCLUDES PUHPISIMPLEI) AND CONTROLS
PRECAST CONC., 4 ID, 6' DEEP

04-NOV-B6



APPEND II TABLE A-l PAGE :

COMBINED ALTERNATIVE ANALYSIS - ALTERATIVE 2

DESCRIPTION
;5==ZS=r=Z======ZS===Z====ZZZS±ZSS=======Z= ——

DIRECT CAPITAL COSTS

SUBTOTAL

6. LEACHATE TREATMENT

INFLUENT PUMPING
EBUALI2ATION/STORME
PUMPS

PRECIPITATION SYSTEM
IN-LINE HIIER
PRECIPITATION SYSTEM PACKAGE
FILTER PRESS
SOLIDS STORME TANK
NEUTRALIZATION TANK
PILOT TESTING
STARTUP

PACT SYSTEIt
PACT PACKAGE
FILTER PRESS
PILOT TESTING
STARTUP

GRANULAR MEDIA FILTER
OTHER
AIR COMPRESSOR
INSTRUMENTATION AND CONTROLS
BUILDING

SITE NORK
SITE PREPARATION
CLEARING
GRADING
LEVELING

SITE DRAINAGE
E1CAVATIDN
PIPE
BACKFILL

ACCESS ROAD
ROAD BASE
ROAD

SUBTOTAL

7. ACCESS RESTRICTIONS
FENCING
GATE
SIGN AGE

SUBTOTAL

CONSTRUCTION SUBTOTAL

B. CONTINGENCIES

MOBILIZATION/DEMOBILIZATION IS I)
HEALTH AND SAFETY 110 II
BID CONTINGENCIES US 11
SCOPE CONTINGENCIES 120 11

CONSTRUCTION TOTAL

ACCESS Rl

QUANT 1 TV

1
2

30000

2200
6700
1100

SO
100
SO

450
450

9300
2
62

STRK

UNIT

LS
EA

EA
LS
LS
LS
LS
LS
DAY

LS
LS
LS
DAY

LS

LS
LS
SF

CY
SY
CY

CY
LF
CY

SY
SY

LF
EA
EA

TIONS HIT

UNIT
PRICE

100,000
6,600

B50
37,000
47,000
1,200
2,000
5,000
500

270,000
47,000
20,000

500

48,000

12,000
41,000

25

4
1
3
i
^
6
2
15

12
2000
33

1 SOIL COVER, LEACHATE COLLECT

TOTAL COST

1435,000

100,000
13,200

B50
37,000
47,000
1,200
2,000
5,000
2,500

270,000
47,000
20,000
2,000

48,000

12,000
41,000
750,000

B.BOO
6,700
3,300

200
600
300

TOO
6,750

1,426,000

111,600
4,000
2,046

1118,000

15,119,000

256,000
512,000
766.000

1,024,000

$7,679,000

OHS AND TREATMENT

ASSUMPTIONS

DESIGN RATE OF 40 6PH

100,000 GALLON EQUALIZATION/STORAGE TANK
SUBMERSIBLE PUMP

2 IN. IN-LINE HIIER
AVERAGE PRICE OF TNO SYSTEMS
J-PRESS, 13 cu U
FRP TANK
STEEL TANK

MODEL 55-A
J-PRESS, 15 cu ft

AVERAGE PRICE OF TNO SYSTEMS

SITE AREA: 300 FT I 200 FT, 1 FT DEPTH, 6 IN LEVEL
i.

3 FT DEEP I 4 FT NIDE, 100 FT TRENCH

20 FT HIDE BY 200 FT LONG

6' CHAIN LINK KITH BARBED NIRE

1 SIGN EVERY 150 FT. ALONG FENCE

04-NOV-B6
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flPPENDII TABLE A-2 FA6E

COMBINED ALTERNATIVE ANALYSIS - ALTERNATIVE 2

DESCRIPTION

REPLACEMENT COSTS

I. TREATMENT PLANT

INFLUENT PUMPING
EflUALIIAT10N/STORA6E
PUMPS

PRECIPITATION SYSTEM
IN-LINE MUER
PRECIPITATION SYSTEM PACKAGE
FILTER PRESS
SOLIDS STORA6E TANk
NEUTRALISATION TAW
STARTUP

PACT SYSIEM
PACT PAUAK
FILTER PRESS
STARTUP

ERANULAR MEDIA FILTER

OTHER
AIR COMPRESSOR
INSTRUMENTATION AND CONTROLS

RETROFIT EIPENSES
SUBTOTAL (TO NEAREST 11000)

ACCESS RESTRK

QUANTITY lUNIT

i !LS
2 IEA

!EA
ILS:LS
ILS
ILS
IDAY

US
ILS
IDAV

1 ILS

1 ILS
1 ILS

1 ILS

;

TIONS N1TH

UNIT
PRICE

100,000MOO

t'M37,000
47,000
1,200
2,200
500

270,000
47,000

500

46,000

12,000
41,000

20,000

SOIL COVER, LEACHATE COLLECT K

TOTAL COST

100.000
13,200

B5o
37,000
47,000
1,200
2,200
2,000

270,000
47,000
2,000

48,000

12,000
41,000

20,000

1643,000

N AND TREATMENT

ASSUMPTIONS

REPLACEMENT AT YEAR 15, FLOHRATE OF 40 EPH

100,000 SALLON E3UALUAT10N/STORA6E TANK
SUBMERSIBLE PUMP

2 IN. IN-LINE MIIER
AVERA8E PRICE OF TVO SYSTEMS
J-PHESS, 15 CD FT
FRP TANK
STEEL TANK

MODEL S5-A
J-PRESS, 15 CU FT

AVERA6E PRICE OF TNO SYSTEMS



WENDII TfiSLE A-! PA6E 1

COMBINED ALTERNATIVE ANALYSIS - ALTERNATIVE 2: ACCESS RESTRICTIONS KITH SOIL COVER. LEACHATE COLLECTION AND TREATMENT

DESCRIPTION
"

DIRECT CPERATION AND MAINTENANCE COSTS

1. KON1TORIN6 (I/SMIPUN6 ROUND)

HQNITOR1NE NELLS
LABOR FOR MONITORING HELLS
SURFACE HATER
SEDIMENT
LABOR FOR SURFACE SAMP ~S
AIR DUALITY MONITORING
FIELD BLANKS
6TOUNDHATER
SURFACE HATER
SEDIMENT

DUPLICATES
bROUNDMTER
SURFACE HATER
SEDIMENT

SHIPPING CHARGES

2. TREATMENT PLANT OPERATION (I/YEAR)

TREATMENT SYSTEM FLO* RATE ( 40 6PM

INFLUENT PUMPING
ELECTRICITY

PRECIPITATION SYSTEM
ELECTRICITY
SLUDGE HAULING
SLUDGE DISPOSAL
CHEMICAL USAGE
FERROUS SULFATE
ALKALI ( LIME )
POLYMER USAGE
ACID USAGE

PACT SYSTEM
ELECTRICITY
SOLIDS HAULING
SOLIDS DISPOSAL
CARBON USAGE

OTHER EOUIPHENT
AIR COMPRESSOR - ELECTRICITY

MAINTENANCE
SUPERVISION
MONITORING
SAMPLE SHIPPING CHARGES

3. COLLECTION SYSTEM II/YEASI

PUMP ELECTRICITY

4. INSPECTION It/YEARl

SITE INSPECTION

5. OTHER MAINTENANCE (t/YEAR)

LEACHATE COLLECTION
PUMP REPLACEMENT

REFURBISH HELL SCREENS
MONITORING NELLS

CAP REPAIRS
EROSION CONTROL
FREEZE/THAN REPAIRS

QUANTITY

41
6
8
8
1
1

2
I
1

2
1
1
1

13100

6540
585
585

58
248456

350
-H1NIHAL-

60000
177
177

130000

65000

8352
2088
24
24

1

1

1

1

74
74

UNIT

EA
DAY
EA
EA

DAY
LS

EA
EA
EA

EA
EA
EA
LS

U-h

ln-li
TON
TON

L8
LB
IB
LB

kiHi
TON
TON
LB

U-h

HR
HR
EA
EA

LS

LS

LS

L5

AC
AC

UNIT
PRICE

1400
1000
1400
1600
600
700

1400
1400
1600

1400
1400
1600
2000

0.05

0.0!
45
80

2.11
0.05
3.35

0.05
45
80
0.4

0.05

30
45

1400
100

1000

1BOO

5UO

6000

225
•*TC

TUIAL COST

FIRST AFTER
FIVE FIVE
YEARS YEARS

229,600 90,200
24,0l'0 1 ,000
22,400 2 ,400
25.600 2 ,600
1,200 ,200
1,400 ,400

11,200 .400
2,600 .BOO
3,200 .200

11,200 ,400
2,800 ,800
3,200 ,200
B.OOO 4,000

655

327
26.305
46,800

123
12,423
1,174

3,000
7,965
14,160
52,000

3,250

250,510
93,960
33,600
2,400

1.000

3,600

500
6,000

It. 650
16.650

ASSUMPTIONS

OUARTERLY FOR 1ST 5 YRS.. SED1-ANNUALLY THEREAFTER
FOR 6ROUNDNATER, OTHERS SEHl-ANNUALLV
SHOO/HELL AFTEli 5 YEARS
1 El. 2 TECH'S 6 CAYS

1 El, 1 TECH, 1 DAY . SEMI-ANNUALLY
Hnu, OVl - 1 £3, 1 TECH, 1 DAY , SEHI -ANNUALLY

tllOO/NELL AFTER 5 YEARS

IllOO/NELL AFTER 5 YEARS

3 SAHPLES/CODLER - tlOO/COOLER

ASSUME 30 I SOLIDS

AS FERROUS SULFATE KEPT AHYOR IDE t

2 PFD PERCOL 776

0.5 Ib PAC/lb COD

4 FULL TIKE OPERATORS
FULL UK SUPERVISOR
INFLUENT AND EFFLUENT 5ANPLE ONCE PER KONTH
2 SHIP-RENTS PER HONTH

1 El, 1 TECH, 2 DAYS, TNICE PER YEAR

REPLACE EVERY 5 YEARS

CLEAN EVERY 10 YRS. - 2 MS. LABOR, 2 PEOPLE

OS-Nov-Bi



AIPENDII TABLE A-3 PAGE 2

CMBIhED ALTERNATIVE ANALYSIS - ALTERNATIVE

DESCRIPTION

CIFEC! CFERATICN AND MAINTENANCE COSTS

SETTLEMENT REPAIRS
FENCE HAINTENANCE
HOMING
CLEAN TILE SYSTEM

LEACHATE COLLECTION SYSTEIt

: ACCESS RESTRICTIONS KITH SOIL COVER, LE6CHATE COLLECTION AND TREATMENT

GUANIITV

9400
I

74

5720

UNIT

CY
LS
AC

LF

UNIT
PRICE

10
3600
670

0.5

IOTAL COST

94,000
.',600
49,580

2,860

ASSUMPTIONS

FILL r SETTLEMENT OVER 501 OF LANDFILL YEARLY

CLEAN PIPELINE EVERY 5 YEARS

NOTES:
1. DISPOSAL OF PRECIPITATION SLUD6E ASSUNED TO BE IN RCRA LANDFILL.

NO F HAT ION OF THE SLUD6E ASSUMED TO BE REWIRED.
2. PACT CARBON SOLIDS ASSUHED TO BE DISPOSED Of IN RCRA LANDFILL, IF RE6ULATIONS REQUIRE INCINERATION

ADDITIONAL COSTS ARE ASSUMED TO BE 10.50 /lb OF PACT CARBON SOLIDS
COST (YEARS I TO 30): 1177.000 /YEAR



APPEND!! TABLE A-4

CON5IIIEO ALTERNATIVE ANALYSIS - ALTERNATIVE 2: ACCESS RESTRICTION HUH SOIL C5VES, LEftCKATE LOLLECTIOM AND TREATMENT

PRESENT HORTH (BASED QM FilNUAL CAPITAL CC3TI ANALYSIS

YEA

C
1
2
i
\
5
6
7
B
9

10
11
i;
1!
14
15
16
17
ie
1?
20
21
"1
*A
T
4.J

24
•»*
26
27
26
29
30

TOTAL

TOTAL

TOTAL

NOTES

1.

•>
t •

i. ANNUAL C A P I T A L ANNUAL Oil) DISCOUNT RATECOST i COST $ 10:
18,713,000

» 1,061,000 0.90909
t 1,061, 000 0.82645
$1.081,000 D.75131
$1,081,000 0.68301
11.084,360 0.62092

ll\2 000 0.56447
$912,000 0.51316
$912,000 0.46651
$912,000 0.4241
$921,360 0.38554
$912,000 0.35049
$912,000 0.3IB63
$912,000 0.28966
$9I2,OCO 0.26333

$643,000 $915.360 0.23939
$912,000 0.21763
$912,000 0.19784
$912,000 0.17986
$912,000 0.16351
$921,360 0.14B64
$912,000 0.13513
$912,000 0.12285
$912,000 0.11168
1912 "00 0.10153
$915,^60 0.0923
1912,000 0.08391
$912,000 0.07628
$912,000 0.06934
$912,000 0.06304
$921,360 0.05731

O&M PRESENT HORTH

REPLACEMENT PRESENT HORTH

PRESENT HORTH

DISPOSAL OF PRECIPITATION SLUDSE TO BE IN A RCRA
NC FIIATION OF THE SLUDGE ASSUMED TO K REOUIRED

IF INCINERATION OF PACT SOLIDS AT $ 0.50 / LB.
IS REQUIRED, THE ADDITIONAL PRESENT NORTH
IHHICK IS NOT INCLUDED! IS :

THE PRESENT NORTH OF THE FACT SOLIDS DISPOSAL
IN A RCRA LANDFILL, TO BE SUBTRACTED FROM
TMF THTAJ PRF^FUT yfWTH l1^ *I nc lUtHi. rnLSCRi Hun in 19 ,

PRESENT
HORTH

18,713.000
$962,726ts?:, 312
1812,166
$738,334
$473,301
1514,797
1468,00:
1425,457
1386,77?
1355,221
1311,64?
$290.591
1264,170
1240,157
1:73,054
1198,47?
$180,430
1164, 032
5149,121
1126,951
5123,239
1112.039
1101,852
$92,595
$84,488
176,526
169,567
163,238
157,492
152,803

49 if iWl• 7, *Ti , WU

•154,000

(18,114,000

LANDFILL.

11,669,000

in;,ooo

ANNUAL 0 I M COSTS:

ANNUAL COSTS

MONITOR1N& (I/SAMFIING ROUND)

HONITORINS NELLS
LABOR - MONITORING NELLS
SURFACE NATER
SEDIMENT
LABOR - SURFACE SAMPLES
AIR DUALITY MM1TORIN6
FIELD ftLAMS

6RDUNDNATES
SURFACE HATER
SEDIMENT

DUPLICATES
6ROUNDUATER
SURFACE HATER
SEDINEHT

SHIPPING CHARGES

J/YR

ANNUAL COSTS ISAHE EVERY YEAR, t /YRI

INSPECTION
RFM NAiytruaMrTDCH. nHlNltNHnLt

CAP REPAIRS
FENCE MAINTENANCE
HONING

COLLECTION SYSTEM
PUMP ELECTRICITY

TOTAL ANNUAL COSTS (I/YEAR)

NONANNUAL MAINTENANCE I t /ACTIVITY!

MONITORING NELLS
REFURBISH SCREENS (EVER* 10 YEARS!

LEACHATE COLLECTION SYSTEM
PUW REPLACEMENT (EVERY J YEASS)

CLEAN TILE SYSTEM (EVERY 5 YEARS!
LEACHATE COLLECTION

FIRST
FIVE

YEARS

229,600
24,000
22,400
25.600

1,200
1,400

11,200
2,800
!,200

11,200
2,8003,200
8,000

1347,000

3,600

127,300
3,600

49.580

1,000

1185,000

16. (00

IS'iO

12,860

AFTER
FIVE

YEARS

90,200
12,000
22,400
25,600

1,200
1,400

4,400
2,800
3,200

4,400
2,800
3.200
4,000

1178,000

TREATMENT PLANT OPERATION ( I /YR)

TREATMENT SYSTEM FLOHRATE t 40 6PR

INFLUENT PUMPING
ELECTRICITY

PRECIPITATION SYSTEM
ELECTRICITY
SLUDSE HAULDI6
SLUDGE DISPOSAL

CHEMICAL USA6E
FERROUS SULFATE
ALKALI
POLYMER

PACT SYSTEM
ELECTRICITY
SOLIDS HAULING
SOLIDS DISPOSAL
CARBON USAGE

AIR COMPRESSOR
ELECTRICITY

MAINTENANCE
SUPERVISION
MONITORING
SAMPLE SHIPPING CHARGES

TOTAL ANNUAL OPERATING COST

655

327
26,305
46,800

123
12.423

1,174

:,ouo
7,965

14,160
52.000

3,250

250,560
93,940
33,600

2.400

$549,000



Af«NDlX TflBLE A-5 PAGE 1

COMBINED ALTERNATIVE ANALYSIS - ALTERNATIVE 3: ACCESS RESTRICTIONS WITH RCRA CAP, LEACHATE COLLECTION AND TREATMENT

DESCRIPTION

DIRECT CAPITAL COSTS

t. REMOVE CREEK AND LEACHATE SEDIMENT

EXCAVATE
BACKFILL EICAVATION

MATERIAL
PLACEMENT

ESTABLISH VEGETATIVE COVER
SOIL
HYDHOSEED

SUBTOTAL

2. REROUTE FINLEY CREEK AND UNNAMED DITCH

EICHtATE NEW CREEK BED
RIPRAP

SUBTOTAL

3. EEC SITE WORK

REMOVE PROCESS BUILDING
BUILDING REMOVAL
HAUL TO DISPOSAL

REMOVE CONTAMINATED SLUDGE/SOIL
TESTING PRIOR TO EICAVATION
EXCAVATE
TRUCK LINERS
WU.OFFSITE
DISPOSAL t ROM FACILITY

REMOVE EXTRACTED CONTAMINATED 6ROUNDNA
HAUL OFFSITE
TREATMENT » RCRA FACILITY

SUBTOTAL

4. MONITORING PROGRAM

MONITORING WELLS
11 - UPPER GLACIAL TILL
13 - MID-DEPTH
2 - DEEP SAND AND GRAVEL

PIEZOMETERS
2 - UPPER GLACIAL TILL
2 - MID-DEPTH

SUBTOTAL

5. RCRA CAP CONSTRUCTION

PRELIMINARY GRADING
FILL - EXCAVATE t HAUL
FILL - BACKFILL

DRAINAGE LAYER
EXCAVATE t HAUL
BACKFILL

CLAY LAYER
EXCAVATE 1 HAUL
BACKFILL

BEOTEXTILE
SYNTEHT1C KEHBRANE
SAND LAYER

EXCAVATE 1 HAUL
BRCXFILL

ESTABLISH VEGETATIVE COVER

QUANTITY

4200

4000
4000

6BOO
61200

3255
540

108750
225

1
1825

37
730
730

9000
9000

320
490
350

40
70

213100
213100

113000
113000

238000
238000
713000
356000

178000
178000

'UNIT

CY

CY
CY

CY
SF

CY
CY

CF
CY

LS
CY
EA
CY
CY

GAL
GAL

LF
LF
LF

LF
LF

CY
CY

CY
CY

CY
CY
SY
SY

CY
CY

UNIT
PRICE

8

10
5

5
0.03

20
74

0.2
4.4

14000
3.4
200

43
80

0.24
0.24

60
60
75

60
60

6
3

8
3

10
3

1.5
1.8

8
3

1
TOTAL COST 1 ASSUMPTIONS

1
1
1
1
t
1

33,600 1
1

40,000 (CLAY BACKFILL
20,000 1300' HAUL, 4' LIFTS, 4 PASSES

34,000 IONSITE TILL. EXCAVATE, HAUL, BACKFILL
1,836 (HYDRAULIC SPREADER

(129,000 1

14300 FT. REROUTED
1

65,100 ITILL. EXCAVATE AND HAUL (WET)
39,960 1

(105,000 1

1
1
1

21,750 1 SINGLE BLOB, NO SALVAGE
990 112 CY TRUCK, 0.5 MI R.T.

1
14,000 1
6,205 IBACKHOE EICAV, 1 DOUBLED FOR HIS
7,400 1

31,390 1225 MI HAUL, 730 CY
58,400 1

2,160 K450/TRUCK. (3.25/NILE. 225 MILES TO FACILITY
2, 160 (TRUCK HANDLING AND TREATMENT <.

(144,000 1
1
1
1
1

19,200 (SHALLOW - HOLLOW STEM AUGER
29,400 1
26,250 (DEEP, DOUBLE CASING, TILL WELL ADJACENT TO N. DEEP WELL

|

2,400 (SHALLOW - HOLLOW STEM AU6ER
4,200 1

1
(81,000 1

1
1
1

1,278,600 IUSE ONSITE SOIL (COMMON EARTH)
639,300 1

11.5 FT. THICK SAND AND GRAVEL, COMPACTED
904,000 1
339,000 1

12 FT. THICK, COMPACTED
2,380,000 1

714,000 1
1,069,500 12 LAYERS OF POLYPROPYLENE

640,800 130 NIL. PVC
(USE ONSITE SOIL (COMMON EARTH)

1,424,000 1
534,000 1

1

05-Nov-tt



APPENDIX TABLE A-5 PAGE 2

COMBINED ALTERNATIVE ANALVSIS - ALTERNATIVE 3: ACCESS RESTRICTIONS UITH RCRA CAP, LEACHATE COLLECTION AND TREATMENT

DESCRIPTION
:====:===»=:=:=:: ss=:==:=::=:;s:;=?»:=:£=»3*:

DIRECT CAPITAL COSTS

TOPSOIL
HYDROSEED

SUBTOTAL

6. LEACHRTE COLLECTION SYSTEM

CICAVATE TRENCH
LINE TRENCH

PERVIOUS GEOTEITILE
PERFORATED PIPE
GRAVEL BACKFILL
SUMP/PUMP STATION
MANHOLES

SUBTOTAL
7. LEACHATE TREATMENT

INFLUENT PUMPING
EOUALIZATION/STORAGE
PUMPS

PRECIPITATION SYSTEM
IN-LINE NIIER
PRECIPITATION SYSTEM PACKAGE
FILTER PRESS
SO. IDS STORAGE TANK
NEUTRALIZATION TANK
PILOT TESTING
STARTUP

PACT SYSTEM
PACT PACKAGE
FILTER PRESS
PILOT TESTING
STARTUP

GRANJLAR MEDIA FILTER

OTHER
AIR COMPRESSOR
INSTRUMENTATION AND CONTROLS
BUILDING

SITE UORK
SITE PREPARATION
CLEARING
GRADING
LEVELING

SITE DRAINAGE
EICAVRTION
PIPE
BACKFILL

ACCESS ROAD
ROAD BASE
ROAD

SUBTOTAL
a. ACCESS RESTRICTIONS

FENCING
GATE

mm IT
—«•————*

119001
3207001

254i

6290STB
241S

3000C

220C
6700
HOC

SO
100so
450
450

9300
2

1
s=

D
D

0

0
9
0
1
5

1
J

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

UNIT
— ———

CY
SF

CY

SF
LF
CY
EA
EA

LS
EA

EA
LS
LS
LS
LS
LS
DAY

LS
LS
LS
DAY

LS

LS
LS
SF

CY
SY
CY

CY
LF
CY

SY
SV

LF
EA

1 UNIT
1 PRICE

5
0.03

a
0.17
6
IS

4500
650

100,000
6,600

ISO
37,000
47,000
1,200
2,000
5,000
500

270,000
47,000
20,000

500

48,000

12,000
41,000

25

4
1
3

4
6
6

2
15

12
2000

TOTAL
-—""**=

595,000
96,210

20,320

10,693
34,320
362,250
4,500
3,250

100,000
13,200

650
37,000
47,000
1,200
2,000
5,000
2,500

270,000
47,000
20,000
2,000

46,000

12,000
41,000
750,000

6,600
6,700
3,300

200
600
300

900
6,750

111,600
4,000

(10,614,000

ASSUMPTIONS

ONSITE TILL, EICAVATE, HAUL, AND BACKFILL
FESCUE, HYDRAULIC SPREADER

4' DEEP, • DOUBLED FOR H I S

»435,000 I

IMETAL, 8' Dlfl., 16 GAGE
UN TRENCH I UP SLOPE
IFIBER6LASS SUMP, INCLUDES PUNP(SINPLEI) AND CONTROLS
(PRECAST CONC., 4' ID, 6< DEEP

(DESIGN RATE OF 40 GPN
I

1100,000 GALLON EOUALIZATION/STORAGE TANK
(SUBMERSIBLE PUMP
I
I
12 IN. IN-LINE NIIER
(AVERAGE PRICE OF TWO SYSTEMS
IJ-PRESS, IS cu ft
IFRPTANK
ISTEEL TANK
I
I
I .
I *•
(MODEL 55-fl
IJ-PRESS, IS cv ft

I
I
(AVERAGE PRICE OF TWO SYSTEMS
I
I
I
I
I
I
I
(SITE AREA: 300 FT I 200 FT, I FT DEPTH, 6 IN LEVEL
I
I
I
13 FT DEEP « 4 FT UIDE, 100 FT TRENCH
I
I
I
120 FT UIDE BY 200 FT LONG

1,426,000 I
I
I

16' CHAIN LINK UITH BARBED WIRE
I

05-NDV-06



APPEND!I TABLE A-5 PAGE 3

0*81*0 ALTERNATIVE ANALYSIS - ALTERNATIVE 3: ACCESS RESTRICTIONS UITH RCRA CAP, LEACHATE COLLECTION AND TREATMENT

DESCRIPTION

DIRECT CAPITAL COSTS

SIGNAGE

SUBTOTAL

CONSTRUCTION SUBTOTAL

9. CONTINGENCIES

MBILIZATION/KMDBILIZATION IS «
ICALTH AND SAFETY (10 «
BIO CONTINGENCIES (IS «
SCOPE CONTItttNCIES (20 M

' CONSTRUCTION TOTAL

10. OT1ER

PERNITTIN6 IS «
SERVICES DURING CONSTRUCTION

TOTAL IMPLEMENTATION COST

11. ENGINEERING

ENGINEERING DESIGN COST

TOTAL CAPITAL COST

QUANTITY

62

UNIT

EA

UNIT
PRICE

33

TOTAL COST

2,046

(111,000

$13,052, 000

653,000
1,305,000
1,950,000
2,610,000

$19,570,000

979,000
400,000

$20,957,000

450,000

$21,407,000

ASSUMPTIONS

1 SIGN EVERY 150 FT. ALONE FENCE

OS-Nov-06



APPEND! I TABLE 0-6 PA6E 1

OMINED ALTERNATIVE ANALYSIS - ALTERNATIVE 3: ACCESS RESTRICTIONS WITH RCRA CAP, LEACHATE COLLECTION AND TREATMENT

DESCRIPTION
===«=B*3S==========Z===================

REPLACEMENT COSTS

1. TREATMENT PLANT

PRECIPITATION SYSTEM
IN-LINE NIIER
PRECIPITATION SYSTEM PACKAGE
STARTUP

PACT SYSTEM
PACT PACKAGE
STARTUP

RETROFIT EXPENSES,
SUBTOTAL (TO NEAREST tlOOO)

2. TREATMENT PLANT

INFLUENT PUMPING
EQUALIZATION/STORAGE
PUMPS

PRECIPITATION SYSTEM
IN-LINE NIIER
PRECIPITATION SYSTEM PACKAGE
FILTER PRESS
SOLIDS STORAGE TANK
NEUTRALIZATION TANK
STARTUP

PACT SYSTEM
PACT PACKAGE
STARTUP

GRANULAR MEDIA FILTER
OTHER
AIR COMPRESSOR
INSTRUMENTATION AND CONTROLS

RETROFIT EXPENSES

SUBTOTAL (TO NEAREST $1000)

1 RCRA CAP REPLACEMENT

DRAINAGE LAYER
EICAVATE 1 HAUL
BACKFILL

CLAY LAYER
EICAVATE 1 HAUL
BACKFILL

GEOTEITILE
SYNTEHTIC MEMBRANE
SAND LAYER
EICAVATE 1 HAUL
BACKFILL

ESTABLISH VEGETATIVE COVER
TOPSOIL
HYMOSEED

SUBTOTAL (TO NEAREST tlOOO)

QUANTITY
=s=

11
4

1
4

1

1
2

1
1
1
1
1
4

1
4

1

1
1

1

113000
113000

238000
238000
713000
356000

178000
178000

119000
3207000

==£===

(UNIT
|s==z
1111
1
IEA
ILS
IDAY

1
ILS
IDAY
1
ILS
1
1
1

!
ILS
IEA
1
1
IEA
ILS
ILS
ILS
LS
DAY

LS
DAY

LS

LS
LS

LS

CY
CY

CY
CY
SY
SY

CY
CY

CY
SF

===

1 UNIT
1 PRICE
======

850
18,000

500

124,000
500

20,000

100,000
6,600

850
18,000
47,000
1,200
1,800
500

124,000
500

23,000

5,000
41,000

20,000

8
3

10
3

1.5
1.8

8
3

5
0.03

======

TOTAL COST
=============-i=====z=== === =

850
18,000
8,000

124,000
2,000

20,000

1167,000

100,000
13,200

850
18,000
47,000
1,200
1,800
2,000

124,000
2,000

23,000

5,000
41,000

20,000

«99,000

904,000
339,000

2,380,000
714,000

1,069,500
MO, BOO

1,424,000
534,000

395,00096,210
M, 697, 000

______ _________

ASSUMPTIONS
=======5==========S===S==S=E================5

REPLACEMENT AT VEAR 5, RE-USE HOST EQUIPMENT

2 IN. IN-LINE NIIER
AVERAGE PRICE OF TUO SYSTEMS

MODEL 55-0

REPLACEMENT AT YEAR 20, FLOMMTE OF 5 6PM

100,000 BALLON EQUALIZATION/STORAGE TANK
SUBMERSIBLE PUMP

2 IN. IN-LINE NIIER
AVEMBE PRICE OF TWO SYSTEMS
J-PAESS, 15 CUFT
FRP TANK
STEEL TANK

MODEL 55-A

AVERAGE PRICE OF TUB SYSTEMS

REPLACEMENT AT 30 YEARS

1.5 FT. THICK SflND AND 6HAVEL, COMPACTED

2 FT. THICK, COMPACTED

2 LAYERS OF POLYPROPYLENE
30 NIL. PVC
USE ON5ITE SOIL (COMMON EARTH)

ON5ITE TILL. EXCAVATE. HAUL, AND BACKFILL
FESCUE, HYDRAULIC SPREADER

===*===«== ===S=E=S=X==;====================

05-Nov-Bb
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hPFtNDII TABLE A-7

CON.INED tL'.RNfiUVt MA.YSIS - ALTEFiUftTIVt 3:

KECRIPIICN__,.____..._ — _ _ _ _ _ _ _ — — _ _ _ _ _ _ _ _ _ _ _ _ — — _ _ _ _ -

DIRECT OPERATION AND MAINTENANCE COSTS

ACID USA6E

FACT Si'STEM
ELECTRICITY
SOLIDS HAUL1N6
SOLIDS DISPOSAL
CARBON USA6E

OTHER EQUIPMENT
AIR COMPRESSOR - ELECTRICITY

MAINTENANCE
SUPERVISION
MONITORING
SAMPLE SHIPPIN8 CHAOSES

3. COLLECT ION SYSTEM U/.EARI

PUMP ELECTRICITY

4. INSPECTION (f/YEAR)

SITE INSPECTION

5. OTHER MAINTENANCE (t/VEAR)

LEACHATE COLLECTION
PUMP REPLACEMENT

REFURBISH NELL SCREENS
MONITORING NELLS

CAP REPAIRS
EROSION CONTROL
FREEIE/THAN REPAIRS
SETTLEMENT REPAIRS

FENCE MAINTENANCE
HONING
CLEAN TILE SYSTEM
LEACHATE COLLECTION SYSTEM

ACCESS RE1

QUANT IT)

-HIN1NAL-

26000
2-
22

16425

33000

8352
2088
24
24

1

1

1

1

74
74

9400
1

74

5720

UNIT

I.

l.-h
TON
TON
L.

-•-h

HR
HR
EA
EA

LS

LS

LS

LS

AC
AC
CY
LS
AC

LF
__=-

IONS WKH

UNIT
fRICE

0.05
45
60
0.4

0.05

30
45

1400
100

1000

1800

500

6000

.25
225
10

3600
670

0.5
-____..__=:

RCRft CAP. LEfcCHATE C3LLE

TOIAL CUST

1 , 300
990

1,760
6,570

1,650

250,560
93.960
33,600
2,400

1,000

3,600

500

6,000

16,650
16,650
94,000
3,600
49,580

2,B60

CT1QN CNC TREATMENT

ASSUMPTIONS

0.5 Ib PAC/lb COD

4 FULL TIME OPERATORS
FULL TIME SUPERVISOR
INFLUENT AND EFFLUENT SAMPLE ONCE PER MONTH
2 SHIPMENTS PER MONTH

: El, 1 TECH, 3 DAYS, TNICE PER YEAR

REPLACE PUMP EVERY 3 YEARS

CLEAN EVERY 10 YRS. - 2 WS. LABOR, 2 PEOPLE

FILL 2' SETTLEMENT OVER 501 OF LANDFILL YEARLY _.

CLEAN PIPELINE EVERY 5 YEARS

NOTES:

1. DISPOSAL OF PRECIPITATION SLU06E ASSUMED TO BE IN RCRA LANDFILL.
NO F HAT ION OF THE SLUDBE ASSUME. TO BE REQUIRED.

2. PACT CARBON SOLIDS ASSUMED TO BE DISPOSED OF IN RCRA LANDFILL. IF RE6ULATIONS REQUIRE INCINERATION
ADDITIONAL COSTS ARE ASSUMED TO BE ' 10.50 /Ib OF PACT CARBON SOLIDS
COST (YEARS 1 TO 5): $177,000 /YEAR
COST (YEARS 1 10 51: <22,000



SPFENDII TABLE A-3 PAGE 1

COMBINES ALTERNATIVE ANALYSIS - ALTERNATE 3: ACCESS RESTRICTIONS NITH f.CRA UP. LEftCHME COLLECTION AN!) T&EATMENT

PRESENT NORTH (BASED ON ANNUAL CAPITAL COST! ANALYSIS

YEAR ANNUAL CAPITAL ANNUAL OIM DISCOUNT RATE
COST $ COST $ 101

V $28,327,000
1 $1.081,000 0.90909
2 $1,081,000 0.82645
3 $1,061,000 0.75131
4 $1,061,000 0.68301
5 $167,000 $1 '084340 0.42092
t 1764000 0.56447
; $764,000 0.51314
S $744,000 0.44451
9 $744,000 0.4241
:u $775,340 0.38554
11 $744,000 0.35049
i: , $744,000 0.31843
13 $744,000 0.26944
14 $744,000 0.24333
15 $749,360 0.23939
Ik $746.000 0.21743
1? $744,000 0.19784
IE $766,000 0.17986
1? $766.000 f. 16351
10 $399,00'.' $775,360 0.14664
21 $746,000 0.13513
2: $766.000 0.12185
I.' $766.000 0.11168
24 $766,000 0.10153
25 $769.360 0.0923
2fc $766,000 0.08391
27 $?{'•, 000 0.07628
26 $766,000 0.06934
29 $766.000 0.06304
30 $8, 326,000 $775,360 0.05731

TOTAL OM PRESENT NORTH

TOTAL REPLACEMENT PRESENT NORTH

TOTA^ PRESENT NORTH

KOTES:

i. DISPOSAL OF PRECIPITATION SLUDGE TO BE IN A RCSA
NO FIIATI3N OF THE SLUDGE ASSUMED TO BE REQUIRED

2, IF INCINERATION OF PACT SOLIDS AT $ 0.50 / LB.
!S REWIRED. THE ADDITIONAL PRESENT NORTH
iUHICH IS NCT INCLUDED) IS :

THE PRESENT NORTH OF THE PACT SCLIDS DISPOSAL
111 A RCF.A LANDFILL, TO BE SUBTRAC'ED FROH
THE TOTAL PRESENT NORTH IS :

PRESENT
NORTH

$20.827.000
$982,726
$893,392
1812,166
$738,334
$776.994
$432,384
393,081
357,347
324.861
298,932
268,475
$244,071
$221,830
$201,711
$184,177
$166,705
$151.545
$137,773
$125,249
$174.557
$103,510
$94,103
$85,547
$77,772
$71,012
$64,275
$58.430
$53.114
$48,2B9
$521.714

$8,424,000

$640,000

$2?,89l,»00

LANDF1L-.

$795,000

$64.000

ANNUAL COSTS

NON1IORING ll/SAMPLING ROUND)

MONITORING NELLS
LABOR - MONITORING NELLS
SURFACE NATER
SEDIMENT
LA80R - SURFACE SAMPLES
AIR DUALITY MONITORING
FIELD BLANKS

6ROUNDNATER
SURFACE NATER
SEDIMENT

DUPLICATES
6ROUNDHATER
SURFACE NATER •
SEDIMENT

SHIPPING CHARGES

$/YR

ANNUAL COSTS (SANE EVERY YEAR, $/YR)

INSPECTION
GEN. MAINTENANCE

CAP REPAIRS
FENCE MAINTENANCE
HONING

COLLECTION SYSTEM
PUMP ELECTRICITY

TOTAL ANNUAL COSTS ($/YEARi

NONANNUAL MAINTENANCE U/ACT1VITI!

MC-NITDRING t£LLS
REFURBISH SCREENS (EVERY 10 YEARS)

LEACHATE COLLECTION SYSTEM
PUMP REPLACEMENT (EvERf 5 YEARS;

CLEAN TILE SYSTEM (EVERY 5 ^EARSl
LEACHATE COLLECTION SYSTEM

FIRST
FIVE
YEARS

229.60C
24,000
22,400
25,600
1,200
1,400

11,200
2,800
3,200

11.200
2,800
3,1 00
8,000

$347,000

3.600

127,300
3,600
49,580

1,000

1185.000

16.000

$500

$2.eto

AFTER
FIVE
YEARS

90,200
12,000
22. 40»
25,400
1,200
1,400

4.400
2,800
3,200

4.400
2.800
3,200
4,000

•178,000

TREATMENT SYSTEM FLO* RATE f! 40 GPH -
FIRST 5 YEARS

INFLUENT PIMPING
ELECTRICITY

PRECIPITATION SYSTEM
ELECTRICITY
SLUDGE HAULING
SLUDGE DISPOSAL

CHEMICAL USAGE
FERRCUS SULFATE
ALkALI
POLYMER

PACT SYSTEMELECTRICITY
SOLIDS HAULING
SOLIDS DISPOSAL
CARBON USAGE

AIR COMPRESSOR
ELECTRICITY

MAINTENANCE
SUPERVISION
10NITORIN6
SAMPLE SHIPPING CHARGES

OPERATING COST

TREATMENT 'SYSTEM FLON RATE t 5 GPM -
AFTER 5 YEARS

INFLUENT PUMPINGELECTRICITY
PRECIPITATION SYSTEM

ELECTRICITY
SLUDGE HAULING
SLUDGE DISPOSAL

CHEMICAL USAGE
FERROUS SULFATE
ALKALI
POLYMER

PACT SYSTEM
ELECTRICITY
SCLIDS ^AULI'IG
SCLIDS DISPOSAL
C«8M! 15A3E

AIF. COMPRESSOR
ELECTRICITY

MAINTENANCE
SUPERVISION
nOMTOFING
EMPLE SHIPPING CHARGES

OPERATING COST

455

327
2i,305
46,800

123
12.411
1,174

3,000
7,945
14,160
51 ijuO

1,250

250,560
93,96"
33,600
2,400

$549, 000

164

327
3.055
5,440

15
1,551

14?

l.JOO
990

1.760
{.570

1.650

150,560
93,960
33, tOO
1,4 JO

1403,001'



HfE'ESDU TfibLE A . - 5 "AGE 1

C:Sti«L - .TEF' iATIVE MSLfSIS - ALTERNATE 4: ACCESS R E S T R I C T I O N S NiTii SG!L COVER, G'rtCUNDHATEf. INTEFCEPT10N/CCLLECT10N, LEACHATE COLLECTI.1N AND

fESCHFTjCN

DIRECT CAPUA. COSTS

1. STABILIZE LANDFILL SURFACE

PRELIMINARY GRADING
CJT
FILL
EHAVATE I HAUL
BACKFILL

RUN-OFF CONTROL
DITCHING
RIPRAP

ESTABLISH VESETATIVE COVER
SOIL
HYDR06EED

IMPROVE ACCESS ROADS
CONTACT SUtttADE
6EOTEJT1LE BASE
GRAVEL
CULVERT IELON ROADS

EICAVATE
PIPE
BACKFILL
PIPE BEtDING

SUBTOTAL

:. fiEMVE :RE£I AND LEACHATE SEDIMENT
EICAVATE
BACKFILL EICAVATION

MATERIAL
PLACEMENT

ESTABLISH VEGATATIVE COVER
SOIL
HYDROSEEO

SUBTOTAL

3. REROUTE F1NLEY CREEK AND UNNAMED DITCH

EICAVAIE NEN CREEk BED
RIPRAP

SUBTOTAL

4. ECC SITE HOfil

RENCVE PROCESS BUILDING
BUILDING REMOVAL
FOUNDATION DEMOLITION
DISPOSAL

REMOVE CONCRETE PAD
DEMOLITION
DISPOSAL

REMOVE CONTAMINATED SLUDGE/SOIL
TESTING PRIOR 1C EICAVATION
EICAVATE
TRUCK LINERS
HAUL OFFS1TE
DISPOSAL t RCDA FACILITY

REMOVE EXTRACTED CONTAMINATED GROUNDNAIER
HAUL OFFS1TE
TREATMENT 8 RCRA FACILITY

SUBTOTAL

QUANTITY

53500

178000
17BOOO

1760
1760

111000
3207000

WW
1199
3300

34
23')
27
2:0

4200

400')
4000

6800
61200

3255
540

10B750
3625
360

30500
850

1
1925

37
730
710

9000
9000

UNI:

CY

CY
CY

CY
SY

CY
SF

SY
SY
CY

CY
IF
CY
LF

CY

CY
CY

CY
SF

CY
CY

CF
SF
CY

SF
CY

LS
CY
EA
CY
CY

GAL
GAL

•JSII
fUCE

6

6~

i
74

5
0.03

4.

2
8

7
It
11
•>

B

10
5

5
0.03

20
71

0.2
3.3
3.7

3
3.7

14000
3.4
200
43
Si'

0..'4D.:4

TuTftL COST

321. CM

1,066.000
534,000

10.140
130,240

595, OCO
96,210

19, BOO
19,800
26,400

238
2,53!)
2'7
460

12,825,000

33,600

40,000
20,000

34,000
1,836

$129,000

65,1 'JO
3r/,960

•105,060

21,750
11,963
1,332

91,500
3,145

14,000
6.205
7,400

31, '.90
5B,40f

-Mil'
;,iiO

t:::."0i

ASSUMPTIONS

TC PREVENT PONDING
COMMON EARTH, EICAVATE AND HAUL
USE UNE1TE SOIL (COMMON EARTH!, COMPACTED

DITCH 2 FT. HIDE, 3 FT. DEEP, 7020 FT. LON6

ONSITE TILL. EICAVATE, HAUL. BACKFILL
HYDRAULIC SPREA3ER

12 01. TREVIRA
CRUSHED STONE SUSBASE, 12'

DITCH 2 FT. HIDE, 2 FT. DEEP
12' DIA., BITUH. COATED INVERT
SAND Bf-CKFILL

EICAVATE SAND 1 GRAVEL IHETI

CLAY BACKFILL
300' HAUL, 4' LIFTS, 4 PASSES

i
ONSITE TILL, EICAVATE, HAUL, BACfFILL
HYDRAULIC SPREADER

4300 FT. REROUTED
TILL, EICAVATE AND HAUL (NET)

SINGLE BLDG, NO SALVAGE
CONCRETE SLAB, REINFORCED 1 FOOT THICK
DEMOLISHED BUILDING VOLUME AND FDN. VOLUME

DEMOLISH CONCRETE PAD
ASSUME 1.1.75 FEET THICK

BACFHflE EICAV, i DOUBLED FOR HIS

2:5 (II HAUL, 730 CY

J45L /TRUCK. «3.:5/MILE. 225 MILES TO FACILITY
TRiiCI HANDLIKG Mil TfEftTMENT
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ATPEtKJIX :H fi-9

:0(!6lh£C ALTERNATIVE M!A;.<SI£ - (,L!£ftNATlVE 4: A

DESCRIPTION
. .- - . - ————— —— __ —

DiriECi CAPITAL COSTS

5. KONITOR1NG PR36RAN

HDNITOR1NG NELLS
11 - UPPER BLttlAL TILL
13 - KID-DEPTH
2 - DEEP SAND AW GRAVEL

PIEZOMETERS
2 - UPPER GLACIAL TILL
2 - HID-DEPTH

SUBTOTAL

6. GSOUNDNATER1 INTERCEPT ION AND COLLECTION

EITRACTION HELLS
PUIIPS
COLLECTION PIPE
CONNECTIONS

TEES
BENDS

TRENCH FOR PIPE
HIRING
CONDUIT
RECEPTACLES
HIRE

FRENCH DRAINS
SHORING AND BRACING
DEHATERING
EICAVATE TRENCH
LINE TRENCH

IHPERVIOUS nEHBRANE
PERVIOUS GEOTEXTILE

PERFORATED PIPE
GRAVEL BACKFILL
SUHP/PUttP STATION
HANHOLES

SUBTOTAL

7. LEACHATE COLLECTION SYSTEM

EICAVATE TRENCH
LINE TRENCH

PERVIOUS GEDTEITILE
PERFORATED PIPE
GRAVEL BACKFILL
SUHP/PUHP STATION
HANHOLES

SUBTOTAL

9. 6ROUNDHATER COLLECTION - ECC

FRENCH DRAINS
SOIL BORING PRIOR TO EXCAVATION
SHORING AND BRACING'
DEHATE&ING
EXCAVATE TRENCH
PERVIOUS GEOTEXTILE
FERFOPATED PIPE
GRAVEL BACKFILL
COLLECT* i RISER PIPE
CONNECT iONS
MET HELL
SUItP PUHP

CESS RESTft

QUANTITY

320
490
350

40
70

1 60
6

760

6
6

225

1 000I'
6000

26400
4

3910

26400
35200
2200
3910

I
3

2540

62900
5720
24150

I
5

I
92000

4
136M
"'"5200
" 4700
1T600

• 1 000
IB
j
!

cnat

UNIT

LF
LF
LF

LF
LF

LF
EA
LF

EA
EA
CY

LF
EA
LF

SF
EA
CY

SF
SF
LF
CY
EA
EA

CY

SF
LF
CY
EA
EA

LS
SF
EA
CY
SF
LF
CY
LF
EA
EA
EA

i KITH St

UIIII
FRICE

60
60
75

60
60

60
265
4

205
I20
5

4
15
2

1.4
440•

ij •>
O.i?

15
4500
395

a
0.17

15
4500
650

3600V

440
4

0.17
4
15
4

39
2'C'1
2K-:.'

1L COVER, 5ROUN9MTER !NtERCEf IIDN/COLLECT1QN, LEACHATE COLLECTION AND TREATHENT
,

TOTAL COST ! ASiUhPTlOdS
;
;

'•

1
19,200 1SHALLON - HOLLOH STEM AUGER
29,400 1
26,250 IDEEP, DOUBLE CASING, TILL HELL ADJACENT TO N. DEEP HELL

J

2,400 iSHALLOH - HOLLON STEH AUGER
4,200 :

te 1,000 :
i

9,600 IB* DIA. HELLS, AIR ROTARY DRILLED
1,590 I
3,040 :4' DIA. KETAL

|

1.230 14' TEE. CORROSION RESISTANT
720 !l/4 BEND, 4' DIA.

1,125 IBM FT. LONG. 4 FT. HIDE, 2 FT. DEEP
I

4, GOO 11.5' DIA. CONDUIT
255 !120 V.. 15 ANP, GROUNDED

12,000 IID SUE HIRE
J

36,960 IHOOO SHEETING, HALES, BRACES. 12 FT I 4 FT I 2200 FT1,760 :SUHP Pimps
15,640 I DOUBLED FOR HEALTH AND SAFETY

[

5,280 ! t-
5,994 :13,200 :HETAL, 8* DIA., 16 GAGE58,650 ; GRAVEL FILL, COMPACTED
4,500 1FIBER6LASS SIMP, INCLUDES FUHPISitlPLEX) AND CONTROLS
2,665 IPRECAST CONC., 4 ID, 12' DEEP

1176,000 j

!

20,320 14 DEEP, » DOUBLED FOR H I S
I

10,693 :
34,720 IttETAL, 8' DIA., 16 GAGE
362,230 MN TFF.NCH t UP SLOPE
4,500 IF1BERGLASS SUNf , INCLUDES PUHPISIIIFLEX) AND CONTROLS
3.250 1FRECAST CCNC., 4' ID, 6 DEEP

«435,000 i

\
.36.000 146 60SINGS ON 50 FT CENTERS
184,000 HRENCH - 17' DEEP, 4 NIO£, 5400' LONG (IOTA J . HCOD SH
1.760 :SU!tP PUMPS

5«,40'.'
34.E34 1
1B.EOO :I1ETAL. 4' OIA.
204,000 iGRAVCL BACKFILL, COnPACTES

4. COO 1I1ETAL, 4' DIA.
7f'2 11 TOTAL l>

;,30: iPRECAS' CONC., KASHOLE, f.' ID, !6 DEEP
-,!''' '

05-Kov-B6



fiPPENDII TABLE A-9 PAGE 3

COMBINED ALIEHNATIVE ANALYSIS - ALTERNATIVE 4: ACCESS RESTRICTIONS Nlth SOIL COVER, CROUNDWllEP. INTERCEPTION/COLLECTION, LEACHATE COLLECTION AND TREATIES

DESCRIPTION
"

DiP.ECT CAPITAL COSTS

SUBTOTAL

9. GROUNDNATER/LEACHAU TREATMENT

INFLUENT PUMPING
EQUALIZATION/STORAGE
PUMPS

PRECIPITATION SYSTEM
IN-LINE NIIER
PRECIPITATION SYSTEM PACKAGE
FILTE* PRESS
SOLIDS STORAGE TANK
NEUTRALIZATION TANK
PILOT TESTING
STARTUP

PACT SYSTEM
FACT PACKAGE
FILTER PRESS
PILOT TESTING
STARTUP

GRANULAR MEDIA FILTER

OTHER
AIR COMPRESSOR
INSTRUMENTATION AND CONTROLS
BUILDING

SITE NORK
SITE PREPARATION

CLEARING
GRADING
LEVELING

SITE DRAINAGE
EICAVATION
PIPE
BAD-FILL

ACCESS ROAD
ROAD BASE
ROAD

SUBTOTAL

10. ACCESS RESTRICTIONS

FENCING
GATE
5I6NAGE

SUBTOTAL

..JSTRUCTION SUBTOTAL

11. CONTINGENCIES

MOBILIZATION/DEMOBILIZATION IS I)
HEALTH AND SAFETY US I)
BID CONTINGENCIES (IS I)
SCOPE CONTINGENCIES (20 I)

CONSTRUCTION TOTAL

12. OTHER

eUAHTJTr 'UNIT
========== | ====

;

!
';

i as2 :EA
•

1 IEAasas
ILSas
ILS

5 IDAY
J

1 ILS
1 ILS

ILS
4 IDAY

1 ILS
J

1 ILS
1 ILS

30000 ISF
i
j

2200 ICY
6700 ISY
1100 ICY

J

50 ICY
100 ILF
50 ICY

J

450 ISY
45ti ISY

•

9300 i LF
2 ,' EAt: i EA

;

|

j
I

1
;

UNIT
PMCE

100,000
6,600

1,550
67,000
47,000
1,200
2, "00
5,000
500

585,000
47,000
20,000

500

55.000

16.000
41,000

25

4
1
7

4
6
6

;
15

12
2000

3 1

TOTAL

100,000
13,200

1,550
67,000
47,000
1,200
2.000
5,000
2,500

505,000
47,000
20,000
2,000

55,000

16,000
41,000
750,000

6,600
6,700
3,300

200
600
300

900
6,750

111,600
4 , dOi
2.0«fc

322.00094:, ooo
965, COO

l,:S6,»uu

COST

$507.000

11.803.000

IllS.ilOv

$6,432.000

$9,̂ '.m.

ASSUMPTIONS

DESIGN RA1E CF 1J8 SPH

ICr.OOG GALLON ECUAL1ZAT1QN/STORAGE TAN!'.
SUBMERSIBLE PyMP

4 IN. IN LINE MIIER
AVERAGE PRICE OF IWi SYSTEMS
J-PRESS, 15 CJ -t
FRP TAW.
STEEL TANK

MODEL 55-A
J-PRESS, 15 cu (t

AVERAGE PRICE OF TNO SYSTEMS

SITE AREA: 300 FT X 200 FT, 1 FT DEPTH, 6 IN LEVEL

3 FT DEEP I 4 FT NIDE, 100 FT TRENCH

20 FT HIDE BY 200 FT LONG

6' CHA1H LINI KITH BARBED HIRE

! EISN EVERY 150 FT. ALONG FENCE

05-NOV-86
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APFEMlII TABLE 6-11

Uff&'M ALTERATIVE AhsLYSIS - ft1 'ERNM'.VE 4: ACCESS RESTRICTIONS rillH SOIL COVER, GRG'JNtiiATEP 1NJEF.CEPUCS'COLLECTION ANt LEACHATE COLLECTION AND TREATMENT

PRESENT KQRTH itASED OK ANNUAL CAPITAL COST) ANALYSIS

YEM; MWJAL CAPITAL ArlttlAL fijfl DISCOUNT RATE
CCS I 1 '-QST » 10?.

0 I!l.:i9,:oo
! $1.199,000 0.90909
; $970,000 O.B2645
: 1971,855 0.75131
4 1970,000 0.68301

$980 260 0.62092
6 1971,855 0.56447
7 1970,000 0.51316
B 1970,000 0.46651
9 $971,855 0.4241
10 $988,260 0.38554
11 $970,000 0.35049
i: , $971,855 0.31843
i; $970,000 0.28966
14 $970,000 0.26333
15 $1,020,000 $982,115 0.23939
16 $970,000 C.21763
17 $970,000 0.19784
18 $971,855 0.17986
I'r $970,000 0.16351
20 $988,260 0.14864
21 $971,855 0.13513
22 $970,000 0.12285
23 $970,000 0.1 1I6B
24 $971,855 0.10153
25 $980,260 0.0923
Ct $970,000 0.08391
27 $971,855 0.07628
2B $970.000 0.06934
29 $970,000 0.06304
30 $990,115 0.05731

TOTAL DM PRESENT WRTH

TOTAL REPLACEMENT PRESENT HORTH

TOTAL PRESENT MIRTH

NCTES:

!. DISPOSAL OF PRECIPITATION SLUDGE TO BE IN A RCRA
NO FIIATION OF THE SLUDGE ASSUMED TO BE REBU1RED

2. IF INCINERATION OF PACT SOLIDS AT $ 0.50 / LB.
IS REQUIRED, THE ADDITIONAL PRESENT NORTH
IVHICH IS HOT INCLUDED) IS :

THE PRESENT NORTH OF THE PACT SOLIDS DISPOSA!.
1N A RCRA IfcNDflLL, 10 BF SUBTRACTED FROM
THE TOTAL PRESENT NORTH IS :

PRESENT
NORTH

$11,219,001:
$1.089,999
$801,657
$730,164$66:. 520
1608.663
$548,583
$497,765
$452,515
$412,164
$381,414
$339,975
$309,662
$280,970
$255,430
$479,286
$211.101
$191,905
$174,798
$158.605
$146.895
$131,327
$119,165
$108,330
$98,672
$90,478
$81,393
$74,133
$67,260
$61,149
$56,743

$9,378,000

$244,000

$20.841.000

LANDFILL.

$1,913,000

$154,1100

AWIJAI 0 I i! COSTS:

ANNUAL COSTS

HONITOR1N6 ($,' SAMPLING P.CJND;

MONITORING HELLS
LABOR - HONITORINE NELLS
SURFACE HATER
SEDIMENT
LABOR - SURFACE SAMPLES
AIR DUALITY MONITORING
FIELD RAWS

ERDUNDUATER
SURFACE NATER
SEDIMENT

DUPLICATES
GROUNDHATER
SURFACE NATER
SEDIMENT

SHIPPING CHARGES

»/»R

ANNUAL COSTS (SAME EVERY '(EAR, $/YRI
lucprrTinuln3rLL 1 lun
ecu HAIyTCH&MrrKM. nHtfHtNHRLt

CAP REPAIRS
FENCE MAINTENANCE
MOVING

PUMP ELECTRICITY
6ROUNOUATER INTERCEPTION
GROUSDKA'ER COLLECTION - ECC
LEACMATE COLLECTION

TOTAL ANNUAL C3STS ($/VEAR)

NONANNUAL MAINTENANCE (I/ACTIVITY)

REFURBISH SCREENS (EVERY 10 YEARS!
MCUITORitiG NELLS
GROIJNONATER INTtRCEF'TION SYSTEM

GROUNDNATER/lEACHftTE COLLECT 10K
F'Cnp REPLACEMENT
EURACTION «LL (EVERY 3 VEARS)
FF.ENCH DRAIN lEVERY 5 YEARS)
LEACHATE COLLECTION (EVERY 5 YEARS!
GROUNDHATER COLLECT-ECC '.EVERY 5 YRS)

CLEAN TILE SYSTEM (EVERY 5 YEARS)
LEAtHftTE COLLECTION SYSTEM
GROUNDNATER INTERCEPTION SYSTEM
[ROUNCNATER COLLECTION - ECC

FIRST
YEf.fi

229.61).)
24,000
22,40.)
:5,600
1,200
1,400

11,200
2,800
3,200

11.200
2,3(«
3,200
8,000

1347.000

T iAi'lJ,OW

127,300
3,600
49,580

2.000
650

1,000

$188,004

$6,000
$2,000

J1.B55
$1.000
$500

$2,100

$2.860
$1,100
$2,700

AFTER
FIRST
YEAR

35,300
12.300
22,400
25,600
1,200
1,400

4,400
2,800
3,200

4.400
2,800
3,200
4,000

$118,000

TREATMENT PLANT OFERAT1QN It/YR)

TREATMENT SYSTEM FLON RATE 1 138 6PH

INFLUENT PUMPING
ELECTRICITY

PRECIPITAUON SYSTEM
U.ECTRICITY
SLUDGE HAULING
SUDGE DISPOSAL

CHEMICAL USAGE
FERROUS SUIFATE
All All
POLYMER

PACT SYSTEM
ELECTRICITY
SOLIDS HAULING
SOLIDS DISPOSAL
CARBON USAGE

AIR COMPRESSOR
ELECTRICITY

MAINTENANCE
SUPERVISION
MONITORING
SAMPLE SHIPPING CHARGES

T8TAL ANNUAL OPERATING COST
<

980

327
45,855
81,520

246
21,970
4,047

38,500
9,180
16.320
55,918

8,200

250, M
93,960
33,600
2,400

$664,000



COMBINED (.LTESKSIIVE ANALYSIS - f tLTERBSTIVE i: ACCESS RESTF-ICTICNS MPH F C R A CfiP, MODIFIED BRCUNDXSIEU WEKEFTION/CaLLECTION. LESCHATE COLLECTION WD

DESCRIPTION
~~~ " "

DIRECT CAPITAL COSTS

1. REMOVE CREEK AND LEACHATE SEDIMENT

EICAVATE
BACKFILL EICAVATION

MATERIAL
PLACEMENT

ESTABLISH VE6ETATIVE COl'ER
SOIL
HYDROSEED

SUBTOTAL

2. REROUTE FINLEY CREEK AND UNNhtfD DITCH

EICAVATE NEN CREEK BED
RIPRAP

SUBTOTAL

3. ECC SITE NOR!

REMOVE PROCESS BUILDING
BUILDING REMOVAL
FOUNDATION DEMOLITION
DISPOSAL

REMOVE CONCRETE PAD
DEMOLITION
DISPOSAL

REMOVE CONTAMINATED SLUDGE/SDIL
TESTIN6 PRIOR TO EICAVATION
EICAVATE
TRUCK LINERS
HAUL OFFSITE
DISPOSAL t RCRA FACILITY

REMOVE EITRACTED CONTAMINATED GROUNDHA
HAUL DFFS1TE
TREATMENT ( RCRA FACILITY

SUHBIAL

<. 1DNITGRING PROGRAM

MONITORING NELLS
11 - UPPER GLACIAL TILL
13 - MID-DEPTH
2 - DEEP SAND AND GRAVEL

PIEZOMETERS
2 - UPPER bLACI" TILL
2 - MID-DEPTH

SUBTOTAL

5. RCRA CAP CONSTRUCTION

PRELIMINARY GRADING
FILL - EICAVATE i HAUL
FILL - BACKFILL

DRAINAGE LAYER
EICAVATE i HAUL
BACKFILL

CLAY LAYER
EICAVATE 1 HAUL
BACKFILL

6EOTEITILE
S/NTEHT1C MEMBRANE

QUANTITY

4200

4000
4000

6800
61200

3255
540

108750
3625
360

30500
B50

1
1B25
37
730
730

9000
900C

320
490
350

40
70

213100
213100

113000
lliU'H1

247000
247000
740000
37UOOO

UK IT

CY

CY
CY

CY
SF

CY
CY

CF
SF
CY

SF
CY

LS
CY
EA
CY
CY

GAL
GAL

LF
LF
LF

LFLr

CY
CY

11
CY

CY
Crf
SY
SY

UNIT
FRICE

8

IV
cJ

5
0.03

20
74

0.2
3 3
3.7

3
3.7

14000
3.4
200
43
80

0.24
0.24

60
60
75

60
60

6
7

e
3

10
3

1.5
I.S

TOIdL C35T

33.400

40,000
20.000

34,000
l.B.'.i

1129.000

65,1 CO
39,960

1105,00?

21,750
11.963
1 7TT

91,500
3,145

14,000
6,205
7,400
31,390
58,400

2.160
2,160

1251,000

19,200
29,400
26.250

2.400
4,200

191.000

1.278, tOO
639,300

904.00';
3:9,000

2. W. "On
741.000

1. ID. 000
666, "M

ASSUnmONE

CLAY BACKFILL
:(»)• HAUL, 41 LIFTS, 4 PASSES

ONSITE TILL. EliCAVAIE, HAUL, BACKFILL
HYDRAULIC SF'READER

4300 FT. REROUTED

TILL. EICAVATE AND HAUL INETI

SINGLE BLDG. NO SALVAGE
CONCRETE SLAB, REINFORCED 1 FOOT THICK
DEMOLISHED BUILDING VOLUME AND FON. VOLUTE

DEMOLISH CONCRETE PAD
ASSUME 0.75 FEET THIO

BACKHOE EICAV, I DOUBLED FOR MS

225 Ml HAUL, 730 CY (

(450/TRUCK, 13.25/HILE, 225 MILES TO FACILITY
TRUCK HANDLING AND TREATMENT

SHALLOW - HDLLON STEM AUGER
•

DEEP, DOUBLE CASING. TILL NELL ADJACENT TO N. 9EEP HELL

SHALLON • HOLLOH STEM AUGER
"

USE 3N5ITE SCIL 'COMMON EARTH)

1.5 FT. THICK SAND AND GRAVEL, COMPACTED

C FT. TnlCK, COMPACTED

I LAYERS OF PCLYPRCFVLEHE
30 1L. PVC

i)5-Ncv-B6



HfPENHl {,-13 PAGE

ALTERNATIVE ANALYSIS - ALTERNATIVE 5: ACCESS RESTRICTIONS KITH Ktit CAP. UNIFIED GR3UHOKAT5R INTERCEPTION/COLLECTION. LEACHSTE COLLECTION fiND TREATHENT

lESCFIPTIfitl
—— —— ————— _- ...

DIRECT CAPITAL COSTS

SAND LAYER
EXCAVATE V HAUL
BACKFILL

ESTABLISH VEGETATIVE COVER
SOIL
HYDROSEED

SUBTOTAL

4. GRQUXDNATER INTERCEPTION AND COLLECTION

FRENCH DRAINS
SHORING AND BRACING
DEWTtRING
E1CAVATE TRENCH
LINE TRENCH

IMPERVIOUS MEMBRANE
PERVIOUS GEDTEITILE
CLAY HALL LINER

EICAVATE AND HAUL
BACKFILL

PERFORATED PIPE
GRAVEL BACKFILL
SUNP/PW STATION
MANHOLES

SUBTOTAL

7. LEACHATE COLLECTION SYSTEB

EICAVATE TRENCH
LINE TRENCH

PERVIOUS 6EOTEU1LE
PERFORATED PIPE
GRAVEL BACKFILL
SUMP/PUMP STATION
MANHOLES

SUBTOTAL

B. GR3UNDNATER/LEACHATE TREATHENT

INFLUENT PUMPING
EM1ALIZAT10N/STORAGE
PUMPS

PRECIPITATION SYSTEM
IN-LINE NIIER
PRECIPITATION SYSTEM PACKAGE
FILTER PRESS
SOLIDS STORAGE TANK
NEUTRALIZATION TAN):
PILOT TESTING
STARTUP

PACT SYSTEM
PACT PACKAGE
FILTER PRESS
PILOT TESTING
STARTUP

GRANULAR MEDIA FILTER

OTHER

QUANTITY

1 65(100
185000

1240003:29000

62000
4

9200

62000
75000

450
450

6100
7200

1
5

2540

61900
5720
24150I

5

1
i

5

1
1
4

1

UN:T

CYcv
CY
SF

SF
EA
CY

SF
SF

CY
CY
LF
CY
EA
EA

CY

SF
LF
CY
EA
EA

LS
EA

EA
LS
LS
LS
LS
LS
DAY

LS
LS
LS
DAV

LS

UN!!
PRICE

a
3

0.03

2
to:
4

, 0.2
0.17

10
7

6
15

4500
1902

B

•>.I7
6
15

4500
650

!00,OOC
6,600

1,550
87,000
47,000
1,200
2,200
5,000
500

585,000
4?, 000
20,000

500

55,001

ICT6L CCsT

1,480,000
!55,000

620,000
99,870

$10,903,000

124,000
2,420
36,800

12,400
12,750

4,500
1,350
36,600
138,000
4,500
9,510

1383,000

20,320

10,693
34,320
362,250
4,500
3,250

1435,000

100,000
13,200

1,550
B7.000
47,000
1,200
2,200
5,000
2,500

585.000
47,000
10.000;,:)>'«>
jj, '.''.".'

ASSUMPTIONS

USE ONS1TE SOIL (COHHON EfiRTHi

1 PT. THICK. IMPORTED SOIL
FESCUE, HYDRAULIC SPREADER

HOOD SHEETIN5. NALES, BRACES, 12 FT M FT I 2200 FT
SUMP PUMPS

METAL, B* D1A.. 16 GAGE
GRAVEL FILL, COMPACTED
FIBERGLASS SUMP, INCLUDES PUHPISIMPLEI) AND CONTROLS
PRECAST CONC., 4' ID. 25' DEEP

4' DEEP, 1 DOUBLED FOR H 1 S
L

METAL. 81 DIA., 16 GAGE
IN TRENCH I UP SLOPE
FIBERGLASS SUM" INCLUDES FUMPISIHPLEJ) AND CONTROLS
PRECAST CONC., 4' ID, 6' DEEP

DESIGN RATE OF 101 6PM, DROPS TO 64 6PH AFTER S YEARS.
EQUIPMENT SHE REMAINS THE SAKE.

100,000 GALLON EQUALIZATION/STORAGE TANK
SUBMERSIBLE PUMP

4 IN. IN-LINE MIIER
AVERAGE PRICE OF TNO SYSTEMS
J-PP.ES5, 15 cu ft
FRP TANK
STEEL TAW

MODEL 55-A
J-FRESS. 15 cu ft

AVERSE PRICE OF TNO Si'SIEBS

u5-Nov-B6



APPEND III TABLE fi-13

COMINED ALTERNATIVE ANALYSIS - ALTERNATIVE 5:

PAGE 3

ACCESS RESTRICTIONS KITH RCRA CAP, HOCIF1ED GRDUNDNA'ER INTERCEPTION/COLLECTION, LEACHATE COLLECTION AND IREATMENI

BESCRIPTION

DIRECT CAPITAL COSTS

AIR conmssok
INSTRUMENTATION AND CONTROLS
BUILDING

SITE HORK
SITE PREPARATION
CLEARING
6RAD1N6
LEVELING

SITE DRAINAGE
EICAVATION
PIPE
BACKFILL

ACCESS ROAD
ROAD BASE
ROAD

SUBTOTAL

9. ACCESS RESTRICTIONS

FENCING
GATE
SISNA6E

SUBTOTAL

CONSTRUCTION SUBTOTAL

10. CONTINGENCIES

MOBILIZATION/DEMOBILIZATION (5 II
HEALTH AND SAFETY (IS I)
BID CONTINGENCIES 115 I)
SCOPE CONTINGENCIES (25 I)

CONSTRUCTION TOTAL

11. OTHER

PERMITTING 15 I)
SERVICES DURING CONSTRUCTION

TOTAL IMPLEMENTATION COST

12. ENGINEERING

ENGINEERING DESIGN COST

TOTAL CAPITAL COST

QUANTITY
—— __

1
1

30000

2100
4700
1100

30
100
SO

450
450

93001
62

UNIT

LS
LS
SF

CY
SY
CY

CY
LF
CY

SY
SY

LF
EA
EA

UNIT
PRICE

It, 000
41,000

25

4i
3

4
6
6

2
15

12
2000
33

TOTAL COST

16,000
41,000
750,000

8,900
6,700
3,300

200
600
300

900
6,750

11,803,000

111,600
4,000
2,046

1118,000

114,206,000

710,000
2,131,000
2,131,000
3,552,000

«22,732,000

1,137,000
450,000

124,319,000

550,000

124,869,000

ASSUMPTIONS

SITE AREA: 300 FT I 200 FT, 1 FT DEPTH, 6 IN LEVEL

3 FT SEEP I 4 FT HIDE, 100 FT TRENCH

20 FT HIDE BY 200 FT LONG

6' CHAIN LINK NITH BARBED HIRE

1 SIGN EVERY 150 FT. ALONE FENCE

i-
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r (
MPENS IK lABLt A-15

COfl&lliED kTERMATIVE AN.UYSIS - ALTERNATIVE I: A

DESCRIPTION
'

BISECT OPERATION AKD MAINTENANCE COSTS

1. MONITORING (t/SAMPLING ROUND)

MONITORING HELLS
LABOR FOR MONITORING HELLS
SURFACE HATER
SEDIMENT
LABOR FOR SURFACE SAMPLES
AIR QUALITY MONITORING
FIELD BLANKS

6ROUNDHATER
SURFACE HATER
SEDIMENT

DUPLICATES
6ROUNDN&TER
SURFACE HATER
SEDIMENT

SHIPPING CHARGES

2. TREATMENT PLANT OPERATION (t/VEAR)

TREATMENT SYSTEM FLOH RATE t 101 GPM -
- FIRST 5 YEARS

INFLUENT PUMPING
ELECTRICITY

PRECIPITATION SYSTEM
ELECTRICITY
SLUDGE HAULING
SLUDGE DISPOSAL
CHEMICAL USAGE
FERROUS SULFATE
ALKALI 1 LIME 1
POLYMER USAGE
ACID USAGE

PACT SYSTEM
ELECTRICITY
SOLIDS HAULING
SOLIDS DISPOSAL
CARSON USAGE

OTHER EQUIPMENT
AIR COMPRESSOR - ELECTRICITY

MAINTENANCE
SUPERVISION
MONITORING

SAMPLE SHIPPING CHARGES

TREATMENT SYSTEM FLON RATE t 44 6PH -
- AFTER 5 YEARS

INFLUENT PUMPING
ELECTRICITY

PRECIPITATION SYSTEM
ELECTRICITY
SLUDGE HAULING
SLUDGE DISPOSAL
CHEMICAL USAGE
FERROUS SULFA1E
ALKALI 1 LIME 1
POLYMER USAGE

.CESS fESTR

QUANTITY

41
4
8
8
1
1

t.

I
1

A

1
1
1

19400

4540
841
841

80
349800

879
-HINIHAL-

770000
193
193

134000

144000

8352
2088
24
24

19400

6540
333
333

33
148300

573

CT!ON

UNIT

EA
DAY
EA
EA

DAY
L5

EA
EA
EA

EA
EA
EA
LS

kk-h

Icd-h
TON
TON

LB
L8
L8
LB

kN-h
TON
TON
L8

kn-h

HR
HR
EA
EA

k«-h

t»-h
TON
TON

LB
LB
LB

f I

KITH SCRA CAP, MODIFIED

UNIT
PRICE

1400
1000
M'.'C>
1400
Mil
700

1400
1400
1400

1400
1400
1400
2000

0.05

0.05
45
80

2.11
0.05
3.35

0.05
45
BO
0.4

0.05

:o
45

1400
100

0.05

0.05
45
90

2.11
0 . " j
"j, 3"

TOTAL COST
£ = :: = :£ = = = >=;; = =

FIRST
YEAR

2:9.400
24, 000
22,460
25.600
1,200
1,400

11.200:,8oo
3.200

11.200
2. BOO
3.200
8,000

980

327
38.745
48,880

149
18.490
2,945

38,500
8,485
15,440
54,400

8,200

250.540
93,960
",400
2,400

980

327
14,985
26,440

70
7.415
1.720

r r r r
PAGE 1

6ROUNDHATER I'JTERCEF'TION/CQLECTICN, LEACHATE COLLECTION AND

AFTER
FIRST
YEAR

30,800
12,000
22,400
25,400
1,200
1,400

4,400
2,800
3,200

4,400
2,800
3,200
4,000

ASSUMPTIONS

QUARTERLY FCR 1ST YR., 3EH1-ANNUALLY THEREAFTER
FOR GRGUHDtiATEfi. OTHERS SEN! -ANNUALLY
14 HEL.S AFTER FIRST HEAR, WOO/HELL
1 El, 2 TECH'5 4 CAYS

1 El, i TECH, 1 DAY . SEM1-ANNUALLY
Hnu, OVi - 1 E3, 1 TECH, 1 DAY . SEHl-ANNUALLY

I110C/HELL AFTER 1 YEAR

J1100/NELL AFTER 1 YEAR

3 SAMPLES/COOLER - MOO/COOLER

AS FERROUS SULFATE HEPTAHVDRIDE i.

1 m PERCOL 774

0.5 Ib PAC/lb COO

4 FULL Tine OPERATORS
FULL TIME SUPERVISOR
INFLUENT AND EFFLUENT SAKPLE ONCE PER MONTH
2 SHIPMENTS PER MONTH

AS FERROUS SULFATE HEPTAHVDR1DE

2 PPM PERCOL 776

05-NOV-84
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AFF'tNOII TRKE A-16 PACE I

COMBINED ALTERNATIVE ANALYSIS - ALTERNATIVE 5: ACCESS RESTRICTIONS KITH RCRA CAP, MOOIFIiC CSBUNOKTER INTERCEPTION/COLLECTION, LEfiCHATE COLLECTION AND TREATMENT

FRE3ENT NORTH (BASED ON ANNUAL LhPITAL COST! ANALYSIS

YEAR ANNUAL CAPITAL ANNUAL OiM DISCOUNT RATE
COST $ COST $ 101

0 $24,669.000
1 $1,170,000 0.90909
: 1941,000 0.82645
: $941,000 0.75131
4 $941,000 0.68301
5 $946,910 0.62092
6 $799 000 0.54447
7 $;. 3,000 0.51316
6 $799,000 0.44451
9 $799,000 0.4241
10 $812,910 0.38554
11 $799,000 0.35049
12 $799,000 0.31843
13 ' $799,000 0.2B946
14 $799,000 0.26333
15 $1.020.000 $804,910 0.23939
16 $799,000 0.21763
17 $799,000 0.19784
IB $799,000 0.17986
19 $799,000 0.16351
20 $812,910 0.14864
21 $799.000 0.13513
21- $799.000 0.12285
23 $799,000 0.11168
24 $799,000 0.10153
25 $804,910 0.0923
26 $799, UOO 0.08391
27 $799,000 0.07628
26 $799,000 0.06934
29 $799,000 0.06304
30 $8.995,000 $812,910 0.05731

TOTAL OiM PRESENT NORTH

TOTAL REPLACEMENT PRESENT NORTH

TOTAL PRESENT NORTH

NOTES:

1. DISPOSAL OF PRECIPITATION SLUDGE TO BE IN A RCRA
NO FUATION OF THE SLUDGE ASSUMED TO BE REQUIRED

2. IF INCINERATION OF PACT SOLIDS AT $ 0.50 / LB.
IS REQUIRED. THE ADDITIONAL PRESENT NORTH
(VH1CH IS NflT INCLUDED! IE :

THE PRESENT NORTH OF THE PACT SOLIDS DISPOSAL
IN A RCRA LANDFILL, TO FE SUBTRACTED FROM
THE TOTAL PRESENT NORTH IS :

PRESENT
NORTH

(24,869,000
$1.063,635
$777,669
$706,963
$642,712
$587,955
$451.012
$410,015
$372,741
$338,856
$313,409
$280,042
$254,585
$231,438
$210,401
$436,865
$173,886
$158,074
$143,708
$130,644
$120,831
$107,969
$98,157
$89,232
$81,122
174,293
$67,044
$40,948
$55,403
$50,349
$561,518

$8,292,000

$759,000

$33,921,000

LANDFILL.

$957.000

$77,000

ANNUAL 0 1 M COSTS:

ANNUAL COSTS

MONITOR INS (1/SMIfLING ROUND)

MONITORING NELLS
LABOR - MONITORING NELLS
SURFACE HATER
SEDIMENT
LABOR - SURFACE SAMPLES
AIR QUALITY MONITORING
FIELD BLANKS
6ROUNDHATER
SURFACE NATER
SEDIMENT

DUPLICATES
GROUNDNATEP
SURFACE NATER
SEDIMENT

SHIPPING CHARGES

$/YR

ANNUAL COSTS (SAME EVERY YEAR, $/YR)

INSPECTION

CAP REPAIRS
FENCE MAINTENANCE
HONING

PUMP ELECTRICITY
6ROUNDNATER INTERCEPTION
LEACHATE COLLECTION

TOTAL ANNUAL COSTS ((/YEAR)

NONANNUAL MAINTENANCE U/ACTIVITYI

REFURBISH SCREENS (EVERY 10 YEARS!
MONITORING NELLS
GROUNDNATER INTERCEPTION SYSTEM

GROUNOUATER/LEACHATE COLLECTION
PUMP REPLACEMENT
FRENCH DRAIN (EVERY 5 YEARS)
LEACHATE COLLECTION (EVERY 5 YEARS)

CLEAN TILf SYSTEM (EVERY 5 YEARS!
LEACHATE COLLECTION SYS; EN
EROUNDNATER INTERCEPTION SYSTEM

FIRST
YEAR

229,600
24,000
22,400
25,600
1,200
1,400

11,200
2,800
3,200

11,200
2,800
3,200
6,000

$347,000

3,600

127,300
3,600
49,580

2,000
1,000

$197,000

(6,000
$2,000

(1.000
$500

$2,860
(1,550

AFTER
FIRST
YEAR

30,800
12,000
22.400
25,600
1,200
1.400

4,400
2,800
3,200

4,400
2,800
3,200
4,000

$118,000

TREATMENT SYSTEM FLOH RATE *
FIRST 5 YEARS

INFLUENT PUMPING
ELECTRICITY

PRECIPITATION SYSTEM
ELECTRICITY
SLUDSE HAULING
SLUDGE DISPOSAL

CHEMICAL USAGE
FERROUS SULFATE
ALKALI
POLYMER

FACT SYSTEM
ELECTRICITY
SOLIDS HAULING
SOLIDS DISPOSAL
CARBON USAGE

AIR COMPRESSOR
ELECTRICITY

MAINTENANCE
SUPERVISION
MONITORING
SAMPLE SHIPPING CHARGES

OPERATING COST

TREATMENT SYSTEM FLON RATE t
AFTER 5 YEARS

INFLUENT PUMPING
ELECTRICITY

PRECIPITATION SYSTEM
ELECTRICITY
SLUDGE HALTING
SLUDGE DISPOSAL

CHEMICAL USAGE
FERROUS SULFATE
ALKALI
POLYMER

PACT SYSTEM
ELECTRICITY
SOLIDS HAULING
SOLIDS DISPOSAL
CARBON USAGE

AIR COMPRESSOR
ELECTRICITY

MAINTENANCE

MONITORING
SAMPLE SHIPPING CHARGES

OPERATING COST

101 GUI -

980

327
38,745
68.880

169
18,490
2,945

38,500
8,685
15,440
54,400

8,200

250,560
93,960
33,600
2,400

(63-6,000

66 6PH -

980

327
14,965
26,640

70
7,415
1,920

38,500
1,BOO
3,200
9,200

8,200

250,560
93,960
33,600
2.40D

$494,001'



APPEND 11 TABLE 6-17 PAEE 1

COKtINEt ALTERNATIVE ANALYSIS - ALTERNATIVE 6: ACCESS RESTRICTIONS HITH RCRfi CAP. EROUNDMTER ISOLATION/COLLECTION, LEACHATE COLLECTION AND TREAIHENT

DESCRIPTION
=== = = z:ss === =============================?====

DIRECT CAPITAL COSTS

1. REMOVE CREEK AND LEACHATE SEDIMENT

EICAVATE
BACKFILL EICAVATION
MATERIAL
PLACEMENT

ESTABLISH VE8ETATIVE COVER
SOIL
HYDROSEEO

SUBTOTAL

2. REROUTE FlkEV CREEK AND UNNAMED DITCH

EICAVATE NEK CREEK "D
RIPRAP

SUBTOTAL

3. ECC SITE NORK

REMOVE PROCESS BUILDIN6
BUILDING REMOVAL
FOUNDATION DEMOLITION
DISPOSAL

REMOVE CONCRETE PAD
DEMOLITION
DISPOSAL

REMOVE CONTAMINATED SLUDEE/S01L
TESTING PRIOR TO EXCAVATION
EICAVATE
TRUCK LINERS
HAUL OFFSITE
DISPOSAL I RCRA FACILITY

REMOVE EITRACTED CONTAMINATED BROUNDNAT
HAUL OFFSITE
TREATMENT ( RCRA FACILITY

SUBTOTAL

4. HDN1TOR1N6 PR06RAH

MONITORIN6 NELLS
II - UPPER GLACIAL TILL
13 - MID-DEPTH
2 - DEEP SAND AND 6RAVEL

PIEZOMETERS
2 - UPPER GLACIAL TILL
2 - MID-DEPTH

SUBTOTAL

5. RCRA CAP CONSTRUCTION

PRELIMINARY GRADING
FILL - EICAVATE t HAUL
FILL - BACKFILL

DRAINAGE LAYER
EICAVATE I HAUL
BACKFILL

CLAY LAYER
EICAVATE t HAUL
BACKFILL

GEOTEIT1LE

QUANTITY

4200

4000
4000
6800
61200

3255
540

100750
3625
360

30500
850

1
I82S
37
730
730

9000
9000

320
490
350

40
70

213100
213100

113000
113000

247000
2470*0
740000

UNIT
._-_

cr
CY
CY

CY
SF

CY
CY

CF
SF
CY

SF
CY

LS
CY
EA
CY
CY

GAL
GAL

LF
LF
LF

LF
LF

CY
CY

CY
CY

CY
CY
SY

UNIT
PRICE
-*s»----

e
10
5

5
0.03

20
74

0.2
3.3
3.7

3
3.7

14000
3.4
200
43
BO

0.24
0.24

to
60
75

60
60

6
3
g
3

10
J

1.5

TOTAL COST
=== = = £ = = = = = == = = = === = = =.=

33,600

40.000
20.000

34.000
1.836

•129,000

65.100
39,960

t!05,000

21,750
11,963
1,332

91,500
3,145

14,000
6,205
7,400
31,390
58,400

2,160
2,160

1251,000

19,200
29,400
26,250

2,400
4,200

$81,000

1,278,600
639,300

904,000
339,000

2,470,000
741,000

1.110,000

ASSUMPTIONS
:====:==:============:==i=i:=;i:;=s=.5=;;====i5==-=;=5:

1

CLAY BACKFILL
300 FT. HAUL, 41 LIFTS, 4 PASSES

DNSITE TILL. EICAVATE, HAUL, BACKFILL
HYDRAULIC SPREADER

4300 FT. REROUTED

TILL, EICAVATE AND HAUL (NET)

SINGLE BLDG. NO SALVAGE
CONCRETE SLAB, REINFORCED 1 FOOT THICK
DEMOLISHED BUILDING VOLUME AND FDN. VOLUME

DEMOLISH CONCRETE PAD
ASSUME 0.75 FEET THICK

BACKHOE EICAV, i DOUBLED FOR HtS i.

225 MI HAUL, 730 CY

1450/TRUCK, 13.25/HILE. 225 MILES TO FACILITY
TRUCK HANDLING AND TREATMENT

SHALLON^ HOLLON STEM AUGER

DEEP, DOUBLE CASING, TILL NELL ADJACENT TO N. DEEP NELL

SHALLON - HOLLON STEM AUGER
*

USE ONS1TE SOIL (COMMON EARTH)

1.5 FT. THICK SAND AND GRAVEL, COMPACTED

2 FT. THICK, COMPACTED

2 LAYERS DF POLYPROPYLENE

04-NOV-B6



AFPENC1I TABLE A-17 PAGE I'

COMBINED ALTERNATIVE ANALYSIS - ALTERNATIVE 6: ACCESS RESTRICTIONS KIIH RCRA CAP, GROUNONATER ISOLATION/COLLECTION, LEACHATE COLLECTION AND TREATMENT

I ASSUMPTIONSDESCRIPTION

DIRECT CAPITAL COSTS

SYNTEHIIC MEMBRANE
SAND LAYER
EICAVATE d HAUL
BACKFILL

ESTABLISH VEGETATIVE COVER
SOIL
HYDMSEEO

SUBTOTAL

i. 6ROUNDNATEH ISOLATION A1"1 COLLECTION

EXTRACT!* NELLS
INSTALL NELLS
EJECTORS
HEADER PIPE
PUHPS
CONNECTIONS
VALVES
COLLECTION PIPE
TRENCH FOR PIPE

FRENCH DRAINS
SHORING AND BRACING
OEHATERIN6
EICAVATE TRENCH
LINE TRENCH

IMPERVIOUS MEMBRANE
PERVIOUS 6EOTEITILE

PERFORATED PIPE
GRAVEL BACKFILL
SUMP/PUMP STATION
MANHOLES

SUBTOTAL

7. LEACHATE COLLECTION SYSTEM

EICAVATE TRENCH
LINE TRENCH

PERVIOUS 6EOTEXTILE
PERFORATED PIPE
GRAVEL BACKFILL
SUMP/PUMP STATION
MANHOLES

SUBTOTAL

8. GROUNDNATER COLLECTION - ECC

FRENCH DRAINS
SOIL BORING PRIOR TO EXCAVATION
SHORING AND BRACING
DENATER1NG
EICAVATE TRENCH
PERVIOUS GEOTEXT1LE
PERFORATED PIPE
GRAVEL BACKFILL
COLLECTOR t RISER PIPE
CONNECTIONS
NET NELL
SUMP PUHP

SUBTOTAL

QUANTITY

370000

185000
185000
124000
3329000

3930
82

3800
2

328
328
2000
600

139100
6

20600

53800
246400
5500
20600

1
'

2540

62900
5720
24150

1
5

1

92000
4

13600
205200
4700
13600
1000
18
1
1

UNIT

SY

CY
CY

CY
SF

LF
EA
LF
EA
EA
EA
LF
CY

SF
EA
CY

SF
SF
LF
CY
EA
EA

CY

SF
LF
CY
EA
EA

LS
Sf
EA
CY
SF
LF
CY
LF
EA
EA
EA

UNIT
PRICE

1.8

8
3
5

0.03

60
500
4

3000
45
300
4
5

2
605
4

0.2
0.17

6
15

4500
1902

8

0.17
6
15

4500
650

36000
2

440
4

0.17
4
15
4
39

2300
2100

TOTAL

666,000

1,460,000
555,000
620,000
99,870

235,800
41,000
15,200
6,000
14,760
98,400
8,000
3,000

278,200
3,630
82,400

10,760
41,886
33,000
309,000
4.500
13,314

20,320

10.693
34,320
362,250
4,500
3,250

36,000
184.000

1,760
54,400
34,884
18,800
204,000
4.000
702

2,300
2,100

130 HIL. PVC
IUSE ONSITE SOIL (COMMON EARTH)

lONSITE TILL. EICAVATE, HAUL, BACKFILL
1 HYDRAULIC SPREADER

110,903,000 1

110 ISOLATE LANDFILL FROH GROUNDWTER

:Ktll EJECTOR SYSTEMIB IN DIAMETER, AIR ROTARY DRILLED
;4 IN DIAMETER. KETAL!(ROUGH ESTIMATE ON COST):METAL ELBON5, 4 PER NELL:NETAL BALL VALVES. 4 PER NELLIHETAL. 4 IN DIAMETER14 FT DEEP, 3 FT HIDE
INOOD SHEETING, KALES, BRACESisuNP PUMPS

IHETAL, 8' Old.. 16 GAGE
:GRAVEL FILL, COMPACTED
iFIBERGLASS SUMP, INCLUDES PUMPISINPLEII AND CONTROLS.
I PRECAST CONC., 4 ID, 25' DEEP ^

11,199,000 I

14' DEEP, t DOUBLED FOR H i S

INETAL. 8' HIA., 16 GA6E
UN TRENCH 1 UP SLOPE
IF1BER6LASS SUMP, INCLUDES PUMPISINPLEII AND CONTROLS
1 PRECAST CONC., 4 ID, 6' DEEP

1435,000

!46 BORINGS ON 50 FT CENTERS
: TRENCH - 17' DEEP, 4 HIDE, 5400 LONG I TOT AD, HOOD SH
iSUHP PUHPS

IHETAL, 4' DIA.iGRAVEL BACKFILL, COMPACTEDJHETAL, 4- DIA.
!(TOTAL II
iPRECAST CONC., HANHOLE, 61 ID, 16' DEEf

1507.000

04-Nov-Bi
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APPENDIH TABLE A-17 PAGE 4

COMBINED ALTERNATIVE ANALVS1S - ALTERNATIVE i: ACCESS RESTRICTIONS KITH RCRfi CAP, GRQUNDNATER ISOLATION.COLLECTION, LEACHAIE COLLECTION AND TREATMENT

DESCRIPTION

DIRECT CAPITAL COSTS

PERMITTING IS I)
SERVICES BURINS CONSTRUCTION

TOTAL IHPLEKNTATION COST
i:. ENGINEERING

EN61NEER1N6 DESIGN COST

TOTAL CAPITAL COST

QUANTITY UNII
UNIT
PR!C£ TOIAL COST

1,260,000
500,000

126. It:, 000

600,000

127,563,000

ASSUMPTIONS



nFPENBM I»FLE S-18 PAGE I

C51E1NED ALTERATIVE ANA: (E IE - ALTERNATIVE 6

DESCRIPTION
... ——

REFLACEHEST COSTS

I. TREATMENT PLANT

INFLUENT PUHPIN6
EQUAL12A-ION/STORA6E
PUMPS

PRECIPITATION SYSTEM
iN-LINE HIIER
PRECIPITATION SYSTEM PACKA6E
FILTER PRESS
SOLIDS STORAGE TANK
NEUTRALIZATION TAW
STARTUP

PACT SYSTEM
PACT PACKAGE
STARl'Jf

GRANULAR MEDIA FILTER

OTHER
AIR COMPRESSOR
INSTRUMENTATION AND CONTROLS

RETROFIT EIPENSES

SUBTOTAL (TO NEAREST 11000)

2. RCRA CAP REPLACEMENT

DRAINA&E LAYER
EICAVATE t HAUL
BACKFILL

CLAY LAYER
ESCAVATE t HAUL
BACKFILL

GEOTEITILE
SYNIEHT1C MEMBRANE
SAND LAYER

EXCAVATE > HAUL
BACKFILL

ESTAKISH VEGETATIVE COVER
SOIL
H*CROSEED

SUBTOTAL (TO NEAREST 11000)

SCCESS R

CUAMITY

1
fa

1
I
1
1
1
4

1
4

1

1
1

t

113000
113000

247000
247000
740000
370000

165000
185000

12400033:9000

1STRU

UNIT

LS
EA

EA
LS
LS
LS
LS
DAY

LS
DAY

LS

LS
LS

LS

CY
CY

CY
CY
SY
SY

CY
CY

CY
SF

T10NS KITH

UNIT
PRICE

100,000
6,400

850
16,000
47,000
1,200
1,800
500

124,000
500

23,000

5,000
41,009

20,000

8
3

10
?

1.5i.a
a
T

3
O.Oo

RCRfl CA=, &ROUNDNA1EF ISOLAIi

ICTK. COS!

100,000
13,200

850
18.000
47,000
1,200
1,800
2,000

124,000
2,000

23,000

5.000
41,000

20,000

tw.ooo

904,000
339,000

2,470,000
741,000

1,110,000
464,000

1.480,000
555,000

620,000
99,870

18,985,000

3(1 AND LEfiChATE COLLECTION AND UMIBESI

ASSUKPTIONS

REPLACEMENT AT YEAR 15. FLONRA1E OF 5 6PH

100,000 BALLON EGUALIZATION/STORAGE TANK
SUBMERSIBLE PUMP

2 IN. IN-LINE HIIER
AVERAGE PRICE OF TNO SYSTEMS
J-PRESS, 15 CD FT
FRP TANK
STEEL TANK

MODEL 55-A

AVERA6E PRICE OF TWO SYSTEMS

REPLACEMENT AT 30 YEARS

1.5 FT. THICK SAND AND GRAVEL, COMPACTED

2 FT. THICK, COMPACTED

2 LAYERS OF POLYPROPYLENE
30 NIL. PVC
USE ONSITE SOIL ICOMNON EAFTH)

DNSITE TILL, EICAVATE, HAUL. BACKFILL
HYDRAULIC SPREADER



tfPESDU IA6LE ft-19 PAGE 1

COMBINED ALTERNATIVE ANALYSIS - ALTERNATIVE 6: ACCESS RESTRICTIONS UIIH F.CRA CAP, BROUtlDNATER ISOLATION-COLLECTION, LEACHATE COLLECTION RNt TRCATHENT

DESCRIPTION

DIRECT OPERATION AND MAINTENANCE COSTS

1. MONITORING (I/SAMPLING ROUND)

MONITORING NELLS
LABOR FOR MONITORING NELLS
SURFACE HATER
SEDIMENT
LABOR FOR SURFACE SAMPLES
AIR DUALITY MONITORING
FIELD BLANKS
GROUNOHATER
SURFACE HATER
SEDIMENT

OUPL1CMES
6WMJNDNATER
SURFACE HATER .
SEDIMENT

SHIPPING CHARGES
2. TREATMENT PLANT OPERATION (t/VEAR)

TREATMENT SYSTEM FLON RATE i 341 GPM -
- FIRST 5 YEARS

INFLUENT PUMPING
ELECTRICITY

PRECIPITATION SYSTEM
ELECTRICITY
SLUDGE HAULING
SLUDGE DISPOSAL
CHEMICAL USAGE
FERROUS SULFATE
ALKALI 1 LIME 1
POLYMER USAGE
ACID USAGE

PACT SYSTEM
ELECTRICITY
SOLIDS HAULING
SOLIDS DISPOSAL
CARBON USAGE

OTHER EDUIPMENT
AIR COMPRESSOR - ELECTRICITY

MAINTENANCE
SUPERVISION
MONITORING
SAMPLE SHIPPING CHARGES

TREATMENT SYSTEM FLON RATE t 211 GPM -
- YEARS 5 THROUGH 15

INFLUENT PUMPING
ELECTRICITY

PRECIPITATION SYSTEM
ELECTRICITY
SLUDGE HAULING
SLUDGE DISPOSAL
CHEMICAL USAGE
FERROUS SULFATE
ALKALI 1 LINE )
POLYMER USAGE

QUANTITY

41
6
6
8
1
1

*

1
1

2
1
1
1

19600

6540
1770
1770

281
776500
2960

-HIN1MAL-

770000
253
253

153300

164000

6352
2088
24
24

19600

6540
815
815

193
37:800

1840

UNIT

EA
DAY
EA
EA
DAY
LS

EA
EA
EA

EA
EA
EA
LS

kn-h

IcH-h
TON
TON

LB
LB
LB
LB

fen-It
TON
TON
LB

kn-h

HR
HR
EA
EA

l»-h

k«-h
TON
TON

LB
LB
LB

UNIT
PRICE

1400tooo
1400
1600
600
700

1400
1400
1600

1400
1400
1600
2000

0.05

0.05
45
80

2.11
0.05
3.35

0.05
45
80
0.4

0.05

30
45

1400
100

0.05

0.05
45
90

2.11
0.05
*. ' J

TOTAL COST

FIRST AFTER
YEAR FIRST

YEAR

229,600 30,800
24,000 12,000
22,400 22,400
25.600 25.600
1,200 1,200
1,400 1,400

11,200 4,400
2,600 2,800
3,200 3,200

11,200 4,400
2,800 2,800
3,200 3,200
6,000 4,000

960

327
79,650
141,600

593
36,925
9,983

36,500
11,385
20,240
61,320

8,200
250.560
93,960
33 600
2,400

960

327
36.675
65,100

40?
16,690
i.164

ASSUMPTIONS

QUARTERLY FOR 1ST YR.. SEMI-ANNUALLY THEREAFTER
FOR SROUNDUATER, OTHERS SEMI -ANNUALLY
14 NELLS AFTER FIRST YEAR, tllOO/NELL
1 El, 2 TECH'S 6 DAYS

1 El. 1 TECH, 1 DAY . SEH|- ANNUALLY
Hnu, OVi - 1 E3, 1 TECH, 1 DAY , SEHI-ANNUALLY

tllOd/HELL AFTER 1 YEAR
1

tllOO/NELL AFTER 1 YEAR

3 SAMPLES/COOLER - 1100/COOLER

AS FERROUS SULFATE HEdAHVDRIDE
2 PPM PERCOL 776

0.5 It PAC/lb COD

4 FULL TIME OPERATORS
FULL TINE SUPERVISOR
INFLUENT AND EFFLUENT SAMPLE ONCE PER MONTH
2 SHIPMENTS PER MONTH

AS FERROUS SULFATE HEPTAHVDHDE

2 PPM PERCCL 776

05-Nov-86
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P«E 1

CtntJMl' HLIEINATIVE ANALYSIS - ALTERNATIVE 6: RCCES5 RESTRICTIONS KITH KM CAF, GftO'jriCNIiTES ISOLATION/COLLECTION, LEACH6TE COLLECTION AND TREATMENT

ff.ELiKI UiATH liASEO ON ANNUAL CAPIIAL COSTI ANALYSIS

Itr

,-
;

I
j
i
/
fj
S

l(
11i;
1!
14
IS
16
1;
16
19
20
21
22
23
14
1C

26
27
2B
29
30

IGTAL

TOTAL

TOTAL

NOTES

1.

•}

K ANNUAL CAPITAL ANNUAL 01!! DISCOUNT RATE
CCS I » C[/ST $ 101

»:v.t:,(.;-;'
$1,331, COO 0.90909
$1,102,000 0.82645
$1,108,300 0.75131
$1,102,000 0.68301
$1 113.910 0.62092
iS93.300 0.54447
$837,000 0.51316
$887,000 0.46651
$893,300 0.4241
$906,910 0.38554
$887,000 0.35049
$893,300 0.31863
$6B7,060 D.2B966
$887,000 0.26333

$399,000 $905.210 0.23939
$714,000 0.21763
$714.000 0.19784
$720,300 0.17984
$714.000 0.14351
$733,910 0.14844
$720,300 0.13513
$714,000 0.12285
$714, COO 0.11168
$720,300 0.10153
$725,910 0.0923
1714,000 O.OB39I
$720,300 0.07628
$714,000 0.06934
$714,000 0.06304

$8,985,000 $740,210 0.05731

DIN PRESENT NORTH

REPLACEMENT PRESENT NORTH

PRESENT NORTH

DISfDSAL OF PRECIPITATION SLUDGE TO BE IN A RCRA
ND FUAIION OF THE SLUDGE ASSUMED TO BE REQUIRED

IF INCINERATION OF PACT SOLIDS AT $ 0.50 / LB.
IS REQUIRED. THE ADDITIONAL PRESENT NORTH
(1W1CH IS NOT INCLUDED! IS :

THE PRESENT NORTH OF THE PACT SOLIDS DISPOSAL
IN A RCRA LANDFILL, TO BE SUBTRACTED FROM
THE TOTAL PRESENT NORTH IS :

============
PRESENT
NORTH

$27, 563,000
$1,209,999
$910,748
1832,677
1752,677
1691 649
$504,241
1455,173
•413,794
!37B,B49
1349,650
$310,8B5
1284,632
1256,928
1233,574
<312,215
1155,388
1141,258
1129,553
1116,746
1109,088
$97,334
$87,715
$79,740
$73,132
$67,001
$59,912
$54.944
$49,509
$45,011
$557,352

$9,111,000

$610,000

$37,284.000

LANDFILL.

$1,201,000

$96,000

ANNUAL 0 i H COSTS:

ANNUAL COSTS

"I2N110RIN5 (I/SAMPLING ROUNL'I

MONITORING NELLS
LABOR - nCNlTORlNG NELLS
SURFACE NATER
SEDIMENT
LABOR - SURFACE SAHPLES
AIR DUALITY MONITORING
FIELD BtSfOS

6ROUNDNATER
SURFACE NATER
SEDIHENT

DUPLICATES
6ROUNDIIATER
SURFACE NATER
SEDIRENT

SHIPPING CHARGES

l.'ffi

ANNUAL COSTS (SAKE EVERY YEAR, I/YRI

INSPECTION
CFM NAlVTFNfiurPDen. nHimcnHNLC

CAF' REPAIRS
FENCE MAINTENANCE
HONING

PUMP ELECTRICITY
LEACHATE COLLECTION SYSTEM
GROUNDVATER ISOLATION SYSTEH
5RDUNONATER COLLECTION SYSTEH -ECC

TDTAL ANNUAL COSTS (I/YEAR)

NONANNUAL MAINTENANCE I$/ACTIV1TYI

REFURBISH SCREENS (EVERY 10 YEARS!
HONITORING NELLS
COLLECTION SYSTEM HELLS

GROUNDNATER/LEACHATE COLLECTION
PUMP REPLACEMENT
EJECTOR REPLACEMENT (EVERY 3 YEARS!
FRENCH DRAIN lEVEFY 5 YEARS!
LEACHATE COLLECTION (EVERY 5 YEARS!
GROUNDNATER COLIECT-ECC (EVERY 5 iRS)

CLEAN TILE SYSTEH (EVERY 5 YEARS)
LEACHATE COCLtCT'CN SYSTEM
C-ROUIiDNATER ISOLATION SYSTE1
GROUKDiMIE;. CDLLECI!C'N SYSTEM -ELC

FIRST
YEAR

:• 9, too
4,000
2.400
5.600
1,200
1,400

11,200
2,800
3,200

11,200
2,800
3,200
B.OOO

$347,000

3,600

127,300
3 400
49,580

1,000
6,000
650

$192,000

$6,000
$2,000

$4,300
$1.000
$50012,100

12.860
$2,750$:,7oo

AFTER
FIRST
YEAR

33,800
12, ('00
22,400
25,600
1,200
1,400

4,400
2,800
3,200

4,400
2,800
3,200
4,000

$118.000

TREATMENT SYSTEM fLON RATE «
FIRST 5 YEARS

INFLUENT PUMPING
ELECTRICITY

PRECIPITATION SYSTEH
ELECTRICITY
SLUDGE HAULING
SLUDGE DISPOSAL

CHEMICAL USAGE
FERROUS SULFATE
ALKALI
POLYMER

PACT SYSTEH
ELECTRICITY
SOLIDS HAULING
SOLIDS DISPOSAL
CARBON USAGE

MR COMPRESSOR
ELECTRICITY

MAINTENANCE
SUPERVISION
MONITORING
SAMPLE SHIPPING CHARGES

OPERATING COST

TREATMENT SYSTEM FLON RATE «YEAR; s TO is
INFLUENT PUMPING
ELECTRICITY

PRECIPITATION SYSTEM
ELECTRICITY
SLUDGE HAUL INC
SLUDGE DISPOSAL

CHEMICAL USAGE
FERROUS SULFATE
ALkALI
POLYMER

PACT SYSTEM
ELECTRICITY
SOLIDS HAULING
SOLIDS DISFOSAL
CARBON USAGE

AIR COMPRESSOR
ELECTRICITY

MAINTENANCE
SUPERVISION
MONITORING
SAMPLE SHIPPING CHAPBES

OPERATING COST

341 GPM -

980

327
79,650
I41.4CO

593
38 "25
9,983

38,500
11,385
20,240
61,320

8,200

250,560
93,960
33,600
2,400

$792,000

211 GPr -

980

327
36,675
65,200

407
18.690
6,164

38.500
3.240
5.760
12,120

8,200

250,560
93,960
33,600
2,40"

1577,000

TREATMENT SYSTEM FLDN RATE «AFTER 15 YEARS
INFLUENT PUMPING
ELECTRICITY

PRECIPITATION SYSTEM
ELECTRICITY
SLUDGE HAULING
SLUDGE DISFOSAL

CHEMICAL USAGE
FERROUS SULFATE
ALKALI
POLYMER

PACT SYSTEM
ELECTRICITY
SOLIDS HAULING
SOLIDS DISPOSAL
CARBON USAGE

BIR COMPRESSOR
ELECTRICITY

MAINTENANCE
SUPERVISION
MONITORING
SAMPLE SHIPPING CHARGES

OPERATING COST

6 GPM -

164

327
3,375
6,1'fl'

!5
1,590

157

1,300
990

l,7fc'..
6,560

1.65i'

250,560
93,960
33,600
2,400

$404.000
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COMBINED ALTERNATIVE MALYSIS - ALTERNATIVE 7: ACCESS RESTRICTIONS KITH RCRA CAP. BROUNONATEIi ISOLATION/COLLECTION, LEACHATE COLLECTION AND TREATMENT
SOIL VAPOR EITRSCTIDN AT tCC

DESCRIPTION
=================================== s=s=sas±=zss

DIRECT CAPITAL COSTS

1. REHOVE CREEK AND LEACHATE SEDIMENT

EICAVATE
6AO.F1LL EICAVATION
HATER 1AL
PLACEMENT

ESTABLISH VEGETATIVE COVER
SOIL
HVOROSEEO

SUBTOTAL
2. REROUTE FINLEY CREEK AND UNNAMED DITCH

EICAVATE MEN CREEK BED
RIPRAP

SUBTOTAL
3. ECC SITE NORK

REHOVE PROCESS BUILDING
BU1LD1N6 REMOVAL
FOUNDATION DEMOLITION
DISPOSAL

REMOVE CONCRETE PAD
DEMOLITION
DISPOSAL

REMOVE CONTAMINATED SLUD6E/SOIL
TESTING PRIOR TO EICAVATION
EICAVATE
TRUCK LINERS
HAUL OFFSITE
DISPOSAL t RCRA FACILITY

REHOVE EXTRACTED CONTAMINATED GROUNDNAT
HAUL OFFSITE
TREATMENT ( RCRA FACILITY

SUBTOTAL
4. MONITORING PROGRAM

HDNIIORIN6 NELLS
11 - UPPER GLACIAL TILL
13 - BIO-DEPTH
2 - DEEP SAND AND GRAVEL

PIEZOMETERS
1 - UPPER GLACIAL TILL
2 - MID-DEPTH

SUBTOTAL
5. RCRA CAF CONSTRUCTION

PRELIMINARY GRADING
FILL - EICAVATE I HAUL
FILL - BACKFILL

DRAINAGE LAYER
EICAVATE It HAUL
BACKFILL

CLAY LAYER
EICAVATE 1 HAUL
BACKFILL

OUANTITY
S========

4200
4000
4000
6800
61200

5255
540

108750
3625
360

30500
850

1
1825
37
730
730

9000
9000

320
490
350

40
70

213100
213100

113000
113000

247000
247000

UNIT

CY

CY
CY

CY
SF

CY
CY

CF
SF
CY

SF
CY

LS
CY
EA
CY
CY

GAL
GAL

LF
LF
LF

LF
LF

CY
CY

CY
CY

CY
CY

UNIT
PRICE

B

10
5
r

0.03

20
74

0.2
3.3
3.7

3
3.7

14000
3.4
200
43
80

0.24
0.24

60
60
75

40
60

5
3

B
3

10
3

TOTAL COST
-

33,600
40.000
20,000

34.000
1,336

1129,000

65,100
39.960

1105.000

21.750
11,963
1,332

91,500
3,145

14.000
6,205
7,400
31,390
58,400
2.160
2,160

$251,000

19,200
29.400
26,250

2,400
4,200

ta 1,000

1,278,600
639, 300

904,000
339,000

2,470,1)00
741,nOO

ASSUMPTIONS

CLAY BACKFILL
300 FT. HAUL, 4' LIFTS, 4 PASSES

ONSITE TILL. EICAVATE, HAUL, BACKFILL
HYDRAULIC SPREADER

4300 FT. REROUTED

TILL, EICAVATE AND HAUL (NETl

SINGLE BLDG. NO SALVAGE
CONCRETE SLAB. REINFORCED 1 FOOT THICK
DEMOLISHED BURDING VOLUME AND FDN. VOLUME

DEMOLISH CONCRETE PAD
ASSUME 0.75 FEET THICK

BACKHOE EICAV, I DOUBLED FOR HIS
225 HI HAUL, 730 CY

1450/TRUCK, 13.25/MILE. 225 MILES TO FACILITY
TRUCK HANDLING AND TREATMENT

SHALLON - HOLLOW STEM AUGER
•

DEEP, DOUBLE CASING, TILL NELL ADJACENT TO 1 DEEP WLL

SHALLGH - HOLLOK STEM AUGER
*

USE ONSI1E SOIL (COMMON EARTH)

1.5 FT. THICK SAND AND GRAVEL, COMPACTED

2 FT. THICK, COMPACTED

04-Nov-86
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tiPPENDll TABLE A-21 PAGE 3

COMBIHEO ALTERNATIVE ANALV5IS - ALTERNATIVE 7: ACCESS RESTRICTIONS KITH RCRA CAP, GDOUNDHATEfi ISOLATION/COLLECTION, LEACHATE COLLECTION AND TREATnENT
SOIL VAPOR EITfiACTION AT ECC

ASSUMPTIONSDESCRIPTION
= = ===== = :x====2=====::z=z=£x=xz=£E===2Sxz±s=='===

DIRECT CAPITAL COSTS

SUBTOTAL

9. GRQUNDNATER/LEACHATE TREATMENT
INFLUENT PUMPING
EDUALIZATIDN/STOkME
PUMPS

PRECIPITATION SYSTEM
IN-LINE HIIER
PRECIPITATION SYSTEM PACKAGE
FILTER PRESS
SOLIDS STORAGE TANK
NEUTRALIZATION TANK
PILOT TESTING
STARTUP

PACT SYSTEM
PACT PACKAGE
FILTER PRESS
PILOT TESTING
STARTUP

GRANULAR MEDIA FILTER

OTHER
AIR COMPRESSOR
INSTRUMENTATION AND CONTROLS
WILDING

SITE NORK
SITE PREPARATION
CLEARING
GRADING
LEVELING

SITE DRAINAGE
EICAVATION
PIPE
BACKFILL

ACCESS ROAD
ROAD BASE
ROAD

SUBTOTAL
10. SOIL VAPOR EITRACTION - ECC

PILOT TESTING
SAMPLING PRIOR TO EITRACTION

21 SOIL BORINGS
SAMPLE COLLECTION
VOC ANALYSIS KITH B/N

EITRACTION HELLS
INLET HELLS
CONNECTING PIPE
BLOHER ASSEMBLY
GAC SYSTEM FOR VAPOR
CARBON ADSORBER SYSTEM
CARBON TRANSFER TANK
NATER HEATER
PUMP AND PIPING
HEAT EICHAN6ER
CHLORINATION SYSTEM

QUANTITY JUNIT

j

;

i
|

i :LS2 IEA
[

i :EAi :LS
1 ILSi :LSi :LSi :LS
S IDAY
|

1 ILSi :LS
1 ILS
4 IDAY

i ILS
j

1 ILS
1 ILS

30000 ISF
j
j

2200 ICY
4700 !SV
1100 ICY

50 ICY
100 ILF
SO iCY

450 isY
450 ISY

1

1

1 ILS

208 i LF
1 1 LS

52 : EA
640 1 LF
640 1 LF
2000 1 LF

10 1 EA;
I : LS
1 1 LSi ; LS
1 1 LSi : LS
1 1 LS

UNIT
PRICE

100,000
6,600

1,550
134,000
47,000
2,000
4,300
5,000
500

715,000
47,000
20,000

500

95,000

16.000
41,000

25

4
1
7

4
6
6

2
15

75000

40
B400
800
32
32
i

4100

200000
20000
9000
1000
13000
5000

TOTAL

100,000
13,204

1.550
134,000
47,000
2,000
4,300
5,000
2,500

715,000
47,000
20,000
2,000

95,000

16,000
41.000
750,000

8,800
6,700
3,300

200
600
300

900
6,750

75.000

8,320
8.400
41,600
2V.4BO
20,480
12,000
41,000

200.000
20,000
9,000
1.000r,,ooo
5.000

1507,006

12,023,000

DESIGN RATE OF 141 6PK

100,000 GALLON EQUALIZATION/STORAGE TANK
SUBMERSIBLE PUMP

4 IN. IN-LINE I1IIER
AVERAGE PRICE OF T«0 SYSTEMS
J-PRESS. IS cu ft
FRP TANK
STEEL TANK

MODEL 55-A
J-PRESS, 15 cu ft

AVERAGE PRICE OF THO SYSTEMS

SITE AREA: 300 FT I 200 FT, 1 FT DEPTH, 6 IN LEVEL

3 FT DEEP I 4 FT NIDE, 100 FT TRENCH

20 FT NIDE BY 200 FT LONG

4 MODULES « ISO,000 EACH

3.5 FEET Old. t B FOOT HIGH

04-NOV-86
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C5HHNES (.LTERNAHVE ANALYSIS - A L T E R N A T I V E 7:

PAGE 1

ACCESS RESTRICTIONS KITH RCRA CAP, GfiDUNDNATER ISOLATION/COLLECTION, LEACHATE COLLECTION AND TREATMENT
SOIL VAPOR ENACTION AT ECC

DESCRIPTION

DIRECT OPERATION AND SA1NTENANCF COSTS

1. MONITORING llfSAMPLING ROUND)

MONITORING HELLS
LABOR FOR DONITORING HELLS
SURFACE HATER
SEDIMENT
LABOR FOR SURFACE SAItPLES
AIR QUALITY MONITORING
FIELD BLANKS
GROUNDHATER
SURFACE HATER
SEDIMENT

DUPLICATES
6ROUNDHATER
SURFACE HATER
SEOinENT

SHIPPING CHARGES

:. TREATMENT PLANT OPERATI"1" (I/YEAR)

TREATMENT SYSTEM FLON RATE ( J4I GPH -
- FIRST 5 YEARS

INFLUENT PUMPING
ELECTRICITY

PRECIPITATION SYSTEM
ELECTRICITY
SLUDGE HAULING
SLUD6E DISPOSAL
CHEMICAL USASE
FERROUS SULFATE"
ALKALI 1 LINE I
POLYMER USA6E
ACID USAGE

PACT SYSTEM
ELECTRICITY
SOLIDS HAULING
SOLIDS DISPOSAL
CARBON USAGE

OTHER EtUIPHENT
AIR COMPRESSOR - ELECTRICITY

MAINTENANCE
SUPERVISION
MONITORING
SAMPLE SHIPPING CHARGES

TREATMENT SYSTEM FLOH RATE 1 21! 6PM -
- YEARS 5 THROUGH IS

INFLUENT PUMPING
ELECTRICITY

PRECIPITATION SYSTEM
ELECTRICITY
SLUDGE HAULING
SLUDGE DISPOSALCHEMICAL USAGE
FERROUS SULFATE
ALKALI ( LIME )

QUANTITY

41
4
8
B
1
1

2
I
1
2
1
11

If 600

6540
1770
1770

281
77B500
HBO

-HIMIMAL-

770000
253
253

153300

164000

8352
2088
24
24

19600

6540
815
BI5

193
373800

UNIT

EA
CAY
EA
EA
DAY
LS

EA
EA
EA

EA
EA
EA
LS

kn-h

kN-h
TON
TON

LS
LB
LB
LB

kn-ll
TON
TON
LB

k«-h

HR
HR
EA
EA

>«-h

kn-h
TON
TON

LB
LB

UNIT
PRICE

14(10
1060
1400
1600
600
700

1400
1400
1600

1400
1400
1600
2000

0.05

0.05
45
BO

2.11
0.05
3.35

0.05
45
80
0.4

0.05

30
45

1400
100

0.05

0.05
45
BO

2.11
0.-J5

TOTAL COST

FIRST AFTER
YEAR FIRST

YEAR

229,600 30,800
24,000 I2.00U
22,400 32, 400
25,600 25,400
1,200 1,200
1,400 1,400

11,200 4,400
2,600 2, BOO
3,200 3,200

11,200 4,400
2,800 2,800
3,200 3,200
B,000 4,000

9BO

327
79,650
141,600

593
38,925
9,983

38,500
11,385
20,240
61.320

8,200

250,560
93,960
33,600
2,400

980

327
36.675
63,200

407
IB. 6*1'.'

AssuNFTioNS

QUARTERLY FOR 1ST YR., SEMI-ANNUALLY THEREAFTER
FOR 6ROUNDHATER, OTHERS SEMI-ANNUALLY
14 tiELLb AFTER FIRST YEAR. SHOO/HELL
1 El, 2 TECH'S 6 DAYS

1 El, 1 TECH, 1 DAY . SEMI-ANNUALLY
Knu, OVi - 1 E3, 1 TECH, 1 DAY . SEHI-ANNUALLY

tllOO/HELL AFTER 1 tEAR

tllOO/HELL AFTER 1 YEAR

3 SAMPLES/COOLER - IIOO/COOLER

i-
AS FERROUS SULFATE HEPTAHYDRIDE

2 PPM PERCOL 776

0.5 Ib PAC/lb COD

4 FULL TIME OPERATORS
FULL TIME SUPERVISOR
INFLUENT AND EFFLUENT SAMPLE ONCE PER MONTH
2 SH1DMENT5 PER MONTH

AS WSCUS 5ULFATE HEPTAHYDRIDE

05-Nov-B6



SPPENDII TABLE A-23 PAGE :

COMINED ALTERNATIVE ANALYSIS - ALTERNATIVE 7: ACCESS RESTRICTIONS KITH RCRA HP. GRCUNDHATER ISOLATION/COLLECTION, LEACHATE COLLECTION AND TKEfiTKENT
SOIL VAPOR EITRACiION AT ECC

DESCRIPTION
------

DIRECT OPERATION ANt MAINTENANCE COSTS

POLYMER USASE
ACID USA6E

PACT SYSTEM
ELECTRICITY
SCI IDS HAULING
SOLIDS DISPOSAL
CARBON USAGE

OTHER EQUIPMENT
AIR COMPRESSOR - ELECTRICITY

MAINTENANCE
SUPERVISIMI
MONITORING
SAMPLE SHIPPING CHAR6ES

TREATflENT SYSTEM FLON RATE t 6 6PH -
- AFTER 15 YEARS

INFLUENT PUMPING
ELECTRICITY

PRECIPITATION SYSTEM
ELECTRICITY
SLUKE HAULINE
SLUDGE DISPOSAL
CHEMICAL USA6E
FERROUS S'lLFATE
ALKALI 1 LINE
POLYMER USA6E
ACID USAEE

PACT SYSTEM
ELECTRICITY
SOLIDS HAULIN6
SOLIDS DISPOSAL
CARBON USAGE

OTHER EQUIPMENT
AIR COMPRESSOR - ELECTRICITY

MAINTENANCE
SUPERVISION
MONITORING
SAMPLE SHIPPING CHARGES

3. SOIL VAPOR EURACTION SYSTEM

BLONER ELECTRICITY
AIR MONITORING

KEY COHPONENET ANALYSIS
VOLATILE SCAN KITH BASE/NEUTRALS
SAMPLING TRIP

GRANULAR ACTIVATED CARBON SYSTEM
CARBON REPLACEMENT
CARBON HAULING
CARBON DISPOSAL
ELECTRICITY
MATERIALS
LAB ANALYSIS
LABOR
SUPERVISION

4. PUMP ELECTRICITY II/YEAR)

QUANTITY luNIT
;
!

18*0 'ILB
-MINIMAL- ILB

[

770000 iln-h
72 1 ION
72 :TON

30300 ILB
•

114000 !kii-li

8352 iHR2008 :HR24 :EA
24 !EA

i
•
[

3270 Ikn-h
[

6540 ikn-h73 :TON
75 ITON

]

7 ILB
31800 ILB

47 ILB
-MINIMAL- ILB

|
24000 :k«-h

22 ITON
22 ITON

16400 ILB
i

33000 IkN-h

B352 ii:R
20B8 IHR
24 IEA
24 IEA

1
457000 !kn»h

!
120 1 EA
40 1 EA
36 IDAVS
|

126000 1 LB
63 ITON
63 ITON

124000 :t«ih
I 1 LS
1 1 LS

1040 1 HR
102 j HR

•

UNIT
PRICE

3.35

0.05
45
80
0.4

0.05

30
45

1400
100

0.05

0.05
45
80

2.11
0.05
3.3:

0.05
45
80
0.4

0.05

30
45

1400
100

0.0!

70
800
100

1.5
45
80

0.05
49000
1000
30
45

TOTAL COS!

6,U4

36,500
3,240
5,760
12,120

8,200

250,560
93,960
33,600
2,400

164

327
3,375
6,000

15
1.570
157

1,300
11i>

1.760
6,560

1,650

250.560
«,WO
33,600
2,400

22.850

B. 400
32.000
3,600

1BV.OOO
2,835
5,040
6,200
48.000
1.000
! 1,200
4.5%

ASSUMPTIONS
-

2 PP1 PERCOL 776

0.5 ID PAC/lb COD

4 FULL TIME OPERATORS
FULL TIME SUPERVISOR
INFLUENT AND EFFLUENT SAMPLE ONCE PER MONTH
: SHIPMENTS PER MONTH

AS FERROUS SULFATE HEPTAHVDRIDE

2 PPM PERCOL 776
i.

0.5 Ib PAC/lb COD

4 FULL TIME OPERATORS
FULL TIME SUPERVISOR
INFLUENT AND EFFLUENT SAMPLE ONCE PER MONTH
2 SHIPMENTS PER MONTH

OS-Nov-86
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COMBINED ALTERNATIVE ANALYSIS - ALTERNATIVE ?: ACCESS RESTRICTIONS HMH RCRf. CaF, GF'J'JNDMTER ISOLATia/Cfc-LECTION, LEACHATE COLLECTION AND TREATMENT
SOIL VAPOR ElTRftCIlOt; hi ECC

DESCRIPTION
—————————— — — —— -

DIRECT OPERATION AND MAINTENANCE COSTS

LEACHATE COLLECTION SYSTEM
6ROIMMATER ISOLATION SYSTEM
EROUNMMTER COLLECTION SYSTEM - ECC

S. INSPECTION (t/TEMl

SITE INSPECTION

6. OTHER MAINTENANCE (t/YEARI

6ROUNDNATER/LEACHATE COLLECTION
EITRACTION HELLS - EJECTOR PLACEMENT
FRENCH DRAIN PIMP REPLACEMENT
LEACHATE COLLECTION PUMP REPLACEMENT
6ROUNMATER COLLECT lON-ECC PUMP REPLACE

REFURBISH NELL SCREENS
BONITORIN6 NEUS
COLLECTION SYSTEM NELLS

CAP REPAIRS
EROSION CONTROL
FREEZE/THAN REPAIRS
SETTLEMENT REPAIRS

FENCE MAINTENANCE
MONIN6
CLEAN TILE SYSTEM

LEACHATE COLLECTION SYSTEM - NSL
ExOUNWATER ISOLATION SYSTEM
6ROUNMMTER COLLECTION SYSTEM - ECC

SUANT ITY

,
1

1

1

3iii
ii

74
74

V400
1

74

5720
5500
5400

UNIT

LS
LS
LS

LS

EA
LS
LS
LS

LS
LS

AL
AC
CY
LS
AC

LF
LF
LF

UNIT
PRICE

luOC-
4000

650

1BOO

2!uil
1000

561'
2100

4000
2000

225
225
10

3600
470

0.5
0.5
0.5

TOTAL CiiST

1, 00:,'
4,000

i50

3.400

4,160
1,000

500
2,100

4,000
2,000

14,450
14,450
94,000
3,400

49,580

2,060
2,750
2,700

ASSUMPTIONS
——————————

1 El, 1 1ECH. 3 DArS, TU1CE PER TEAK

REPLACE ALL PUMfS EVER) 3 YEARS
REPLACE EVER* 5 YEARS
REPLACE EVERY 5 YEARS
REPLACE EVERY 5 YEARS

CLEAN EVERY 10 YRS. - 2 m,s. LABOR, : PELPLE
CLEAN EVERY 10 (RS. - 4 NKS. LABOR, 2 PEOPLE

FILL 2" SETTLEMENT OVER 501 OF LANDFILL YEARLV

CLEAN PIPELINE EVERY 5 YEARS

NOTES:

1. DISPOSAL OF PRECIPITATION SLUDGE ASSUMED TO BE IN RCRA LANDFILL.
NO FIIATION OF THE SLUD6E ASSUMED TO BE REQUIRED.

2. PACT CARBON SOLIDS ASSUK TO BE DISPOSED OF IN RCRA LANDFILL. IF REGULATIONS FiEDUIRE INCINERATION
ADDITIONAL COSTS ARE ASSUMED TO BE 10.50 /It OF PACT CAREON SOLIDS
COST ITEMS 1 TO 51: $253,000 /YEAR
COST (TEARS 5 TO IS): $72,060 /YEAR
COST ITEMS IS TO 30): 122,000 /YEAR



APPENDIX TABU ft-24 ma i

COMBINED ALTERNATIVE ANALYSIS - ALTERNATIVE 7: ACCESS RESTRICTIONS WITH MCRA CAP, 6ROUWJUATER ISOLATION/COUIUION, UACHA1E COLLECTION AND TREATMENT
SOIL VAPOR EITRACTION AT ECC

PRESENT WORTH (BASED ON ANNUAL CAPITAL COST) ANALYSIS

YEAR ANNUAL CAPITAL ANNUAL CUM DISCOUNT RATE
COST ( COST ( 10*

0
1
2
3
4
5
6
7
a
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

TOTAL

TOTAL

TOTAL

NOTES:

1.

2.

(28,503,000
(1,685,715
(1,456,715
(1,463,015
(1,456,715
(1.113,910

(893,300
(887,000
(887,000
(893^300
(906,910
(887,000
(893,300
(887,000
(887,000

(399,000 (906,210
(714,000
(714,000
(720,300
(714,000
(733,910
(720,300
(714,000
(714,000
(720,300
(725,910
(714,000
(720,300
(714,000
(714,000

(8,985,000 (740,210

DIM PRESENT WORTH

REPLACEMENT PRESENT NORTH

PRESENT WORTH

DISPOSAL OF PRECIPITATION SLUDGE TO
NO FIMTION OF THE SLUDGE ASSUMED TO

0.90909
0.82645
0.75131
0.68301
0.62092
0.54447
0.51316
0.46651
0.4241

0.38554
0.35049
0.31863
0.28966
0.26333
0.23939
0.21763
0.19784
0.17986
0.16351
0.14864
0.13513
0.12285
0.11168
0. 10153
0.0923

0.08391
0.07628
0.06934
0.06304
0.05731

PRESENT ANMML 0 i N COSTS:
WORTH

(28,303,000
(1,532,467
(1,203,902
(1.099,178

(994,951
(691,649
(504,241
(455,173
(413,794
(378,849
(349,650
(310,885
(284,632
(256,928
(233,574
(312,215
(155,388
(141,258
(129,553
(116,746
(109,088
(97,334
(87,715
(79,740
(73,132
(67,001
(59,912
(54,944
(49,509
(45,011

(557,352

(10,235,000

(610,000

(39,349,000

" IN A RCRA LAJDFia.
BE REQUIRED.

IF INCINERATION OF PACT SOLIDS AT ( 0.50 / LB.
IS REQUIRED, THE ADDITIONAL PRESENT NORTH
(MHICH IS NOT INCLUDED) IS :

THE PRESENT WORTH OF THE PACT SOLIDS DISPOSAL
IN A RCRA LANDFILL, TO BE SUBTRACTED FROM
TUT Tfirm norarur imavu to .ira- in in. nKami HUH in is *

(1,201,000

(96,000

ANNUM. COSTS

MONITORING ((/SAMPLING ROUND)

MONITORING HELLS
LABOR - MONITORING WELLS
SURFACE MATER
SEDIMENT
LABOR - SURFACE SAMPLES
AIR QUALITY MONITORING
FiaD BLANKS

GROUNDMATER
SURFACE MATER
SEDIMENT

DUPLICATES
GUMMRTER
SURFACE MATER
SEDIMENT

SHIPPING CHARGES

(/YR

ANNUAL COSTS (SAME EVERY YEAR, (/YR)

RfSl NQIIfTrUQirc
CAP REPAIRS
FENCE MAINTENANCE
MOWING

PUMP ELECTRICITY
LEACHATE COLLECTION SYSTEN
6ROUNDMHTER ISOLATION SYSTEN
GROUNDMATER COLLECTION SYSTEM -ECC

TOTAL ANNUAL COSTS ((/YEAR)

NONANNUAL MAINTENANCE ((/ACTIVITY)

REFURBISH SCREENS (EVERY 10 YEARS)
MONITORING WELLS
COLLECTION SYSTEN HELLS

GROUNDWATER/LEACHATE COLLECTION
PUMP REPLACEMENT

EJECTOR REPLACEMENT (EVERY 3 YEARS)
FRENCH DRAIN (EVERY 5 YEARS)
LEACHATE COLLECTION (EVERY S YEARS)
6ROUNOMATER COLLECT-ECC (EVERY 5 YDS)

CLEAN TILE SVSTEM (EVERY 5 YEARS)
LEACHATE COLLECTION SYSTEM
GROUNDWATER ISOLATION SYSTEM
GROUNDMATER COLLECTION SVSTEM -ECC

FIRST
YEAR

229,600
24,000
22,400
25,600

1,200
1,400

11,200
2,800
3,200

11,200
2,800
3,200a, ooo

(347,000

4,bOU

127,300
3,600

49,580

1,000
6,000

650

(192,000

(6,000
(2,000

ILOOO
(500

(2,100

(2,860
(2,750
(2,700

AFTER (TREATMENT SVSTEM FLOW RATE »
FIRST

YEAR

30,800
12,000
22,400
25,600

1,200
1I400

4,400
2,800
3,200

4,400
2,800
3,200
4,000

(118,000

FIRST 5 YEARS

INFLUENT PUMPING
ELECTRICITY

PRECIPITATION SYSTEN
ELECTRICITY
SLUDGE HAULING
SLUDGE DISPOSAL

CHENICAL USAGE
FERROUS SULFRTE
ALKALI
POLYMER

PACT SYSTEM
ELECTRICITY
SOLIDS HAULING
SOLIDS DISPOSAL
CARBW USAGE

AIR COMPRESSOR
ELECTRICITY

MAINTENANCE
SUPERVISION
EFFLUENT MONITORING <-
SAMPLE SHIPPING CHARGES

OPERATING COST

TREATMENT SVSTEM FLOW RATE »
YEARS 5 TO IS

INFLUENT PUMPING
ELECTRICITY

PRECIPITATION SYSTEN
ELECTRICITY
SLUDGE HOLING
SLUDGE DISPOSAL

CHENICAL USA6E
FERROUS SULFRTE
ALKALI
POLYMER

PACT SYSTEN
ELECTRICITY
SOLIDS HAULING
era i fie fiTcutcftbU-lUb UlarUbM.
CARBON USAGE

AIR COMPRESSOR
ELECTRICITY

MAINTENANCE
SUPERVISION
EFFLUENT MONITORING
SAMPLE SHIPPING CHARGES

OPERATING COST

341 GPN - 1 TREATMENT SYSTEM KUU Wit (•

960

327
79,650

141,600

593
38,925
9,983

38,500
11,385
20,240
61,320

8,200

250,560
93,960
33,600
2,400

(792,000

211 GPN -

980

327
36,675
65,200

407
18,690
6,164

38,500
3,240
e 7CAjf /DU

12,120

8,200

250,560
93,960
33,600
2,400

1577,000

AFTER 15 YEARS

INFLUENT PUMPING
ELECTRICITY

PRECIPITATION SVSTEM
ELECTRICITY
SLUDGE HAULINQ
SLUDGE DISPOSALCHENICAL USAGE
FERROUS SULFftTE
ALKALI
POLYMER

PACT SYSTEM
ELECTRICITY
SOLIDS HAULING
SOLIDS DISPOSAL
CARBON USAGE

AIR COMPRESSOR
ELECTRICITY

MAINTENANCE
SUPERVISION
EFFLUENT MONITORING
SAMPLE SHIPPING CHARGES

OPERATING COST

SOIL VW-Dft EXTRACTION SVSTEM
FIRST 4 YEARS

BLOWER ELECTRICITY
AIR MONITORING

KEY COMPONENT OttLVSlS
VOLATILE SCAN W/ Ei/N
SAMPLING TRIP

6RANULMR ACTIVATED CARBON
CARBON REPLACEMENT
CARBON HAULING
CARBON DISPOSAL
ELECTRICITY
MATERIALS
LAB ANALYSIS
LABOR
SUPERVISION

SUffTQTttL

6 GPM -

164

327
3, 375
6, 000

15
1,530

157

1,300
990

1,760
6,560

l,65u

t:5o, 5bu
93,360
33,600
2,400

»404, 000

- ELC

22,i)5u

8 4t«j
32, ouu
3,bOu

18'-i iM1

2,' 835
5, 040
6,200

ijodo
31,200

4,5*1

»35S /15 i
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COMBINED ALTERNATIVE ANALYSIS - ALIERIUI1VE 8: ACCESS RESTRICTIONS KITH RCRA CAP, SROUNONATER ISOLATION/COLLECTION, LEACHATE COLLECTION AND TREATMENT
SOIL INCINERATION AND CONSOLIDATION AT ECC

DESCRIPTION

DIRECT CAPITAL COSTS

1. REMOVE CREEK AND LEACHATE SEDIMENT

EICAVAIE
BACKFILL EICAVATION
MATERIAL
PLACEMENT

ESTMUSH VEGETATIVE COVER
SOIL
HYDROSEED

SUBTOTAL

2. REROUTE FINLEV CREEK AMD UNNAMED DITCH

EICAVATE HEN CREEK BED
RIPRAP

SUBTOTAL

3. ECC SITE NORK

REMOVE PROCESS BUILDING
BUILDING REMOVAL
FOUNDATION DEMOLITION
DISPOSAL

REMOVE CONCRETE PAD
DEMOLITION
DISPOSAL

REMOVE CONTAMINATED SLUDGE /SOIL
TESTING PRIOR TO EICAVATION
EICAVATE
TRUCK LINERS
HAUL OFFS1TE
DISPOSAL 1 RCRA FACILITY

REMOVE EXTRACTED CONTAMINATED GROUNDNAT
HAUL DFFS1TE
TREATMENT 1 RCRA FACILITY

SUBTOTAL

4. MONITORING PROGRAM
MONITORING NELLS

11 - UPPER GLACIAL TILL
13 - MID-DEPTH
2 - DEEP SAND AND GRAVEL

PIEZOMETERS
2 - UPPER GLACIAL TILL
2 - MID-DEPTH

SUBTOTAL

5. RCRA CAP CONSTRUCTION

PRELIMINARY GRADING
FILL - EXCAVATE 1 HAUL
FILL - BACKFILL

DRAINAGE LAYER
EICAVATE t HAUL
BACKFILL

CLAY LAYER
EICAVATE t HAUL
BACKFILL

QUANTITY

4200

4000
4000

6800
61200

3255
MO

108750
3625
360

30500
B50

1
1825
37
730
730

9000
9000

320
490
350

40
70

213100
213100

1 13000
113000

247000
247000

UNIT

CY

CY
CY

CY
SF

CY
CY

CF
SF
CY

SF
CY

LS
CY
EA
CY
CY

GAL
6AL

LF
LF
LF

LF
LF

CY
CY

CY
CY

CY
CY

UNIT
PRICE

&

10
5
5

0.03

20
74

0.2
3.3
3.7

3
3.7

14000
3.4
200
43ao

0'.24
0.24

60
60
75

60
60

t
7

ai
10
T

TOTAL COST

33,600

40,000
20,000

34,000
1,636

1129,000

45,100
3?, 940

$105,006

21,750
Il,f63
1,332

91,500
3,145

14,000
t,205
7,400
31,390
58,400

2,160
2,160

1251,000

I9,2M>
29,400
26,250

:,4oo
4,200

{61,004

I,:78,fc00
639,300

904,000
339,000

;,4?o. viii
Ml.inO

ASSUMPTIONS

CLAY BACKFILL
300 FT. HAUL, 4' LIFTS, 4 PASSES

ONSIIE TILL, EICAVATE, HAUL, BACKFILL
HYDRAULIC SPREADER

4300 FT. REROUTED

TILL, EICAVATE AND HAUL I*ET)

SINGLE BLDG, NO SALVAGE
CONCRETE SLAB. REINFORCED I FOOT THICK
DEMOLISHED BUILDING VOLUME AND FDN. VOLUME

DEMOLISH CONCRETE PAD
ASSUME 0.75 FEET THICK

BACKHQE EICAV, t DOUBLE!) F0(l HIS

225 MI HAUL, 730 CV

1450/TRUCK, J3.25/HILE, 225 MILES TO FACILITY
TRUCK HANDLING AND TREATMENT

SHALLOI^- HOLLO* STEM AUGER

DEEP, DOUBLE CASING, TILL NELL ADJACENT TO N. DEEP UELL

SHALLON - HOLLON STEM AUGER-

QNSITE SOIL (CDimON EARTH)

1.5 FT. THICK SAND AND 6KAVEL, COMPACTED

I FT. ThlCk, CC'fiPACrED

04-NOV-86
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APPENDII TABLE A-25 FAEE 3

COMBINED ALIERNAI1VE ANALYSIS - ALTERNATIVE 8: ACCESS RESTRICTIONS KITh RCM CAP. GRGOhDUiiTER ISOLATION/COLLECTION, LEAOWTE COLLECTION AND TREATMENT
SOIL INCINERATION AND CONSOLIDATION ill ECC

hSSUMfllONSDESCRIPTION

DIRECT CAPITAL COSTS

SUBTOTAL

9. BRDUNOMATER/LEACMATE TREATHENT

INFLUENT PUBPIN6
EBUALIIAT10N/STORA6E
PIMPS

PRECIPITATION SYSTEM
IN-LINE NIIER
PRECIPITATION SYSTEM PACKAGE
FILTER PRESS
SOLIDS STORAGE TANK
NEUTRALIZATION TANK
PILOT TESTING
STARTUP

PACT SYSTEM
PACT PACKAGE
FILTER PRESS
PILOT TESTING
STARTUP

GRANULAR MEDIA FILTER

OTHER
AIR COMPRESSOR
INSTRUMENTATION AND CONTROLS
WILDING

SITE NORK
SITE PREPARATION
CLEARING
GRADING
LEVELING

SITE DRAINAGE
EICAVATIQN
PIPE
BACKFILL

ACCESS ROAD
ROAD BASE
ROM

SUBTOTAL

10. SOIL INCINERATION - ECC

EOUIPMENT
INSTALLATION AND STARTUP
OPERATION

SUBTOTAL

11. ACCESS RESTRICTIONS

FENCING
GATE
SI6NA5E

5U6TOTAL

CONSTRUCTION SUBTOTAL

QUANTITY IUNIT
————— , ——

i

•

|
1

i as2 :EA
j
:EA:LS
ILS:LS
ILSas5 :DAV
j

i asi asi as
4 IDAY

i as
*

i asi as
30000 ISF

\j
2200 ICY
6700 ISY
1100 ICY

1

50 ICY
100 ILF
SO ICY

;
450 ISY
4SO ISV

i
i

1 i LSi : LS
22000 ! CY

i

1

9100 I LF: ; EAt>: : EA
I

UN1I
FRICE
====£==:

100,000
6, tOO

1,550
134,000
47,000
2,000
4,300
5,000
500

715,000
47,000
20,000

500

95,000

16,000
41,000

25

4
1
3

4
6
6

2
IS

3550000
3050000

700

12
2000

3-

TOTAL COST
========================

$507,000

100,000
13,200

1,550
134,000
47,000
2,000
4,300
5,000
2,500

715,000
47,000
20,000
2,000

95,000

16,000
41,000
750,000

B,BOO
6,700
3,300

:oo
600
300

900
6,750

12,023,000

3,550,000
3,050,«lO
15,400,000

»22,000,i!OU

1 1 : , DUU
4,000
I.04&

<ne,uOO
«:7,751,UOu

DESIGN RATE OF 341 GPU

lOO.OOu GALLON EDUALI2ATION/STORAGE TANK
SUBMERSIBLE PIMP

4 IN. IN-LINE HIIER
AVERAGE PRICE Of TNO SYSTEMS
J-PRESS. IS cu ft
FRP TANK
STEEL TANK

NODEL 55-A
J-PRESS, IS cu U

AVERAGE PRICE OF INO SYSTEMS

SITE AREA: 300 FT I 200 FT, 1 FT DEPTH, 4 IN LEVEL

3 FI DEEP I 4 FT N1DE, 100 FT TRENCH

20 FT MIDE BY 200 FT LONG

ROTARY KILN SYSTEM

6 CHAIN LINK HITH UfifctC URt

i SIGN EVERY 150 FT. ALONG FENCE

04-NOV-64
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COMINED ALTERNATIVE ANALYSIS - ALTERNATIVE B: ACCESS RESTRICTIONS UITK RCRA CAP, BROUNOMIEK ISOLATION/COLLECTION, LEACHATE COLLECTION AND TREATMENT
SOIL INCINERATION AND CONSOLIDATION AT ECC

DESCRIPTION

DIRECT CAPITAL COSTS

12. CONTINGENCIES
MOBILIZATION/DEMOBILIZATION IS 11
HEALTH AND SAFETY 119 XI
BID CONTINGENCIES (IS 1)
SCOPE CONTINGENCIES (23 X)

CONSTRUCTION TOTAL

13. OTHER
PERMITTING 13 XI
SERVICES DURING CONSTRUCTION

TOTAL IMPLEMENTATION COST

14. ENGINEERING

ENGINEERING DESIGN COST

TOTAL CAPITAL COST

QUANTITY UNIT
UNIT

PRICE TOTAL COST

1,688, 00̂
5,663,000
5,663,000
»,436,000

$60,403,000

3,020,000
1,000,000

$64, 423,000

2,000,000

$66,423,000

ASSUMPTIONS



APPENOIl TARE A-26 PA6E 1

COMBINE) ALTERNATIVE ANALfSIS - ALTEfiNT'VE 8

DESCRIPTION
======:ss=z=£==========zzs3czz£szzz£:x=:=K:£=

REPLACEMENT COSTS

1. TREATMENT PLANT

INFLUENT PUMPIN6
EBIMLIZAIIDN/STORABE
PUMPS

PRECIPITATION SYSTEM
IN-LINE Ml HER
PRECIPITATION SYSTEM PACKAGE
FILTER PRESS
SOLIDS STORAGE TANK
NEUTRALIZATION TANK
STARTUP

PACT SYSTEM
PACT PACKAGE
STARTUP

GRANULAR MEDIA FILTER

OTHER
AIR COMPRESSOR
INSTRUMENTATION AND CONTROLS

RETROFIT EIPENSES

SUBTOTAL (TO NEAREST 11000)

2. RCRA CAP REPLACEMENT

DRAINAGE LAYER
EICAVATE t HAUL
BACKFILL

CLAY LAYER
EICAVATE 1 HAUL
BACKFILL

GEOTEITILE
SYNIEHTIC MEMBRANE
SAND LAYER

EICAVATE t HAUL
BACKFILL

ESTABLISH VEGETATIVE COVER
SOIL
HYMOSEED

SUBTOTAL (TO NEAREST tlOOO;

ACCESS RESTRICTIONS HUH Ktik CAF, 5RGUNl;H«TER ISOLATION AND LEUCHfiTE COLLECTION AND TREATMENT
SOIL INCINERATION AND CONSOLIDATION AT ECC

BUANIITV
====Z=±=2S

1
2

1
1
1
1
1

4

I
4

1

1

J

1

113000
111000

247000
24700(1
740000
370000

185000
185000

124000
3J29000

UNIT
zzzz

LS
EA

EA
LS
LS
LS
LS
DAY

LS
DAY

LS

LS
LS

LS

CY
CY

CY
C»
SY
SY

CY
CY

SF

UNIT
PRICE

31========

100,000
6,600

650
18,000
47,000
1,200
1 800

300

124,000
500

23,000

5,000
41,000

20,000

8
3

10
3

1.5
1.8

8
3

5o.o:

TOTAL COST

100. Ooo
1!,200

850
18,000
47,000
1,200
1,800
2,000

124,000
2,000

23,000

5,000
41,000

20,000

1399,000

904,000
339,000

2,470,000
741,000

1,110,000
666,000

1,480,000
555,000

620,000
99,670

Ib, 985,000

ASSUMPTIONS

SEPLACEHENT AT YEAR 15, FLOURATE OF 5 GUI

HiO.OOO BALLON EQUALIZATION/STORAGE 7ANr.
5bfc«£RSI6LE PUhP

2 IN. IN-LINE HI Iff.
AVERAEE PRICE OF TNO SYSTEMS
J-PRESS, 15 01 FT
Ffip TANt:
STEEL TANK

MODEL 55-A

AVERAGE PRICE OF THO SYSTEMS

REPLACEMENT AT 30 YEARS

1.5 FT. THICK SAND AND GRAVEL, COMPACTED

2 FT. THICK, COMPACTED

2 LAYERS OF POLYPROPYLENE
30 MIL. PVC
USE ONSITE SOIL (COMMON EARTHI

ONE HE TILL, EICAVATE, HAUL, BACKFILL
HYDRAULIC SPREADER



APPENDII TABLE A-27

COMBINED ALTERNATIVE AI.M.YSIS - ALTERNATIVE B:

DESCRIPTION
===i======================== = ::===== ==== = 3"== = = = =

DIRECT OPERATION AND MAINTENANCE COSTS

1. MONITORING (I/SAMPLING liuUND)

MONITORING NELLS
LAIQR FOR MONITORING NELLS
SURFACE MATER
SEDIMENT
LABOR FOR SURFACE SAMPLES
AIR DUALIIV MONITORING
FIELD BLANKS
6ROUMMATER
SURFACE HATER
SEDIMENT

DUPLICATES
BROUNDNATER
SURFACE NATER
SEDIMENT

SHIPP1N6 CHAR6ES

2. TREATMENT PLANT OPERATION U/YEAR)

TREATMENT SYSTEM FLON RATE * 341 GPM -
- FIRST S YEARS

INFLUENT PUMPING
ELECTRICITY

PRECIPITATION SYSTEM
ELECTRICITY
SLUDGE HAULIN6
SLUD6E DISPOSAL
CHEMICAL USAGE
FERROUS SULFATE
ALKALI I LINE I
POLYMER USA6E
ACID USAGE

PACT SYSTEM
ELECTRICITY
SOLIDS HAULING
SOLIDS DISPOSAL
CARBON USAGE

OTHER EQUIPMENT
AIR COMPRESSOR - ELECTRlCliY

MAINTENANCE
SUPERVISION
MONITORING
SAMPLE SHIPPING CHARGES

TREATMENT SYSTEM FLDN RATE * 211 SPH -
- YEARS 5 THROUGH 15

INFLUENT PUMPINS
ELECTRICITY

PRECIPITATION SYSTEf!
ELECTRICITYSLUDGE HAUL ING
SLUL'SE DISPOSAL
CHEniLAL USA6E

FERROUS SULFATE
ALKALI I L!flE I

QUANTITY
==========

41
6
8
8
1

1

2
1
1
O

1
1
1

moo
6540
1770
1770

2B1
7785UU
39BO

-MINIMAL-

770000
253
253

153300

IMuOO

6352
2068
24
24

If 600

6S40
915
B15

19;
'TM-ii

UNIT

EA
DAY
EA
EA

DAY
LS

EA
EA
EA

EA
EA
EA
LS

kN-h

k.-t-,
TON
ION

LB
LB
LB
LB

k»-h
TON
ION
LB

U-h

HK
HR
EA
EA

k«-h

k«-h
TON
TON

Lb
LB

UNIT
PULE

HOG
1000
1400
1600
600
700

1400
1400
1600

1400
1400
1600
2000

0.05

0.05
45
80

2.11
0.05
3.35

0.05
45
80
0.4

0.05

30
45

1400
100

o.u;

u ||C
45
80

;.n
O.u"

TOTAL

FIRST
YEAft

2:9,600
24.000
221400
25,600
1,200
1,400

11,200
2,800
3,200

11,200
2, BOO
1,200
8,000

960

327
79,450
141,600

593
38,925
9,983

33,500
11,385
20,240
61,320

8,200

25i',54u
93,960
3!,6CO
2,400

95'j

•; •?
:o.i75
fc^.IO"

4n;
la,*

PAuE

ACCESS REElriUiuNS UTH RCRh UF, GMiiliC-lifJER ISOUIION/COUEUIO!!, LEhCHfciE COLLECTION AND IREAIHEKT
SOIL !HC!fcERf.T!ON AND C3l<5iLlBATlGfl AT ECC

ASSUMPTIONS

AFIEK
FIRST

YEAR

30,600
12.000
22,400
25,400

1,200
1,400

4,400
2,800
3,200

4,400
2, BOO
3,200
4,000

QUARTERLY FOF. 1ST YR., SEfli-rlNNUALLY THEREAFTER
FOR 6RCIUNDNATER. CTHSftS SEM1-ANNUALLY
14 UELLS AFTER FIRST YEAR, 11100/NELL
1 El, 2 TECH'S 6 DAYS

1 El, 1 TECH, 1 DAY . SEfll-ANNUALLY
Hnu, OVi - 1 E3, 1 TECH, 1 DAY , SEN!-ANNUALLY

illOO/NELL AFTER 1 YEAR

tllOO/NELL AFTER 1 YEAR

3 SAMPLES/COOLER - iluO/COOLER

AS FERROUS EULFATE HEPTAHYORIDE

2 PPM PERCOL 776

0.5 ID PAC/lb CDD

4 FULL TINE Of-ERATOiS
FULL TIME SUPERVISOR
INFLUENT AND EFFLUENT SAMPLE CNCE PER flONIH
2 SHIPMENTS PER MOUTH

H£ rEinLLi SjuUIL liEPInhi



AFPENDII TABLE ft-27 PAGE ;•

COMBINED ALTERNATIVE ANALYSIS - ALTERNATIVE 6: ACCESS REiiRIC: !ONi '•'.'"• ft
SCIL INCINERATION AliE _ONa

DESCRIPTION
======: =sss ====== ========«==«=="==="""==="

DIRECT OPERATION AND MAINTENANCE COSTS

POLYMER USA6E
ACID USAGE

PACT SYSTEM
ELECTRICITY
SOLIDS HAUL1N6Bums*

OTHER EQUIPNENT
AIR CGflPIKSSM - aECTRlCITY

MAINTENANCE
SUPERVISION
MONITORING
SAMPLE SHIPPING CHAR6ES

TREATHENI SVSTEN FLON RATE i i 5PH -
- AFTER IS YEARS

INFLUENT PIMPING
ELECTRICITY

PRECIPITATION SYSTEM
ELECTRICITY
SLUD6E HAULING
SLUDGE DISPOSAL
CHEMICAL USAGE

FERROUS SULFATE
ALKALI 1 LINE 1
POLYMER USAGE
ACID USAGE

PACT SYSTEM
ELECTRICITY
SOLIDS HAUL1N6
SOLIDS DISPOSAL
CARBON USAGE

OTHER EBU1PHENT
AIR COMPRESSOR - ELECTRICITY

HAINTENANCE
SUPERVISION
MONITORING
SAMPLE SHIPPING CHARGES

3. PUMP ELECTRICITY If/YEAR)

LEACHATE COLLECTION SYSTEM
6ROUNDNATER ISOLATION SYSTEM
GROUNDNAIER COLLECTION SYSTEM - ECC

4. INSPECTION (I/YEAR)

SITE INSPECTION

5. OTHER MAINTENANCE IJ/YEARI

GROUNDNATER/LEACHATE COLLECTION
EXTRACTION NELLS - EJECTOS REPLACEMENT
FRENCH DRAIN PUMP REPLACEMENT
LEACHATE COLLECTS F'JMP REPLSCENEN!
GKOUNDIiAlER CDLLECTION-ECC FUMP REPLACE

REFURBISH HELL SCREENS

QUdNUK lUNIT

1840 :LB
-MINIMAL- :LB

770000 ik»-t\
72 :TON
72 iTON30306 ;LB

164000 IU-h

8352 JKh
2oea 1 MI24 :EA24 :EA

i

3270 jlM-h

6540 il.-h
75 :TON
75 ITON

7 :LB
31BOO :LB

47 :LB
-MINIMAL- :LB

260CO !k«-h:: :ION
22 ITON

16400 ILD

33000 iku-h

8352 :HR
2068 :HR

24 :EA
24 IEA

•

i ; LS
i : LS
i : LS

:
1 i LS

1

; i EAi : LS
i : LC.
1 1 LS

UNIT
PRICE

3.35

0.05
45

-fl50.4

0.05

30
45

1400
100

0.05

0.05
45
BO

2.11
0.05
3.35

0.05
45
GO

0.4

0.05

Zt>
45

1400
100

1000
6000
650

1800

lo'iiC
500

2100

fiH CH.F. bR3JSMftTER ISOLATIOti.'CLLLtCTION. LEACHHIE CCLLECIIOh AND TREAIMENT
'.'.'M\tn ft! ECC

TOTAL CCS!

6,164

38,500
3,240

i3;fB
8,200

250,560
?3,»60
33,600
2,400

164

327
3,375
6,000

15
1,590

157

1,300
990

1,760
6,560

1,650

250.560
93,960
33,600
2,400

l,i>00
6,000

650

3,6JV

i,3'!0
l,i:l«,

jj '
'. , : v>

ASSUMPTIONS

2 PPM PERCOL 7?6

0.5 Ib PAC/lb COD

4 FULL TIME OPERATORS
FULL TIME SUPERVISOR
INFLUENT AND EFFLUENT SAMPLE ONCE PER MONTH
2 SHIPMENTS PER MONTH

AS FERROUS SULFME HEPIiWYDRlDt

2 PPM PERCDL 776

0.5 Ib FAC/lt, CCD

4 FULL TIME OPERATORS
FULL TIME SUPERVISOR
INFLUENT AND EFFLUENT SMPLE ONCE PER MONTH
2 SHIPMENTS PER MONTH

1 El, 1 TECH, 3 DAYS, TklCE FEft YEAR

REFlnCE «LL F'JMFS Ev'ERY 3 YEAdS
REPLfiCE EVERV 5 lifl'.S
REfLnCE EVERY 5 iEAdS
REPLACE E V E R Y ', ,EHF.S



TABLE A-27 PAGE 3

CMB1NED ALTERNATIVE ANALYSIS - HLTERNnTlVE B: ACCESS RESTRICTIONS KITH RCRA CAP. BKOUMNItTER ISOLATION/COLLECTION, LEACHATE COLLECTION AND TREAiHEKI
SOIL INCINERATION ANC CONSOLIDATION AI ECC

DESCRIPTION

DIRECT OPERATION AND MAINTENANCE COSTS

NGNITOR1N6 NELLS
COLLECTION SYSTEK NELLS

CAP REPAIRS
EROSION CONTROL
FREEZE/THAN REPAIRS
SETTLEMENT REPAIRS

FENCE MAINTENANCE
HONING
CLEAN TILE SYSTEM

LEACHATE COLLECT I0« SVSTEH - NSL
6ROUNMMTER ISOLATION SYSIEH
6ROUWWATER COLLECTION SYSTEK - ECC

GUANTIT*

1
1

74
74

MOO

74

5720
5500
5400

UNIT

LS
LS

AC
AC
CY
LS
AC

LF
LF
LF

UNIT
PRICE

60002000
'.1C.... J

"io
3600
670

0.5
0.5
0.5

!OTAt COST

4,000
2,00u

16,650
li,456
94,000
3.600
49,560

2,860:,/5o
2,700

ASSUHPTIONS
--------------- ——

CLEAN EVERY 10 YRS. - 2 MS. LABOR. 2 PEOPLE
CLEAN EVERY 10 YDS. - 4 W.S. LABOR, ". PEOPLE

FILL :• SETTLEBENT OVER 501 QF LANDFILL YEARLY

CLEAN PIPELINE EVERY 5 YEhRS

NOTES:

1. DISPOSAL OF PRECIPITATION SLUD6E ASSUHED TO BE IN RCRA LANDFILL.
NO FIIATION OF THE SLUD6E ASSUMED TO IE REQUIRED.

2. PACT CARBON SOLIDS ASSUHED TO BE DISPOSED OF IN RCRA LANDFILL. IF REGULATIONS REOUIRE INCINERATION
ADDITIONAL COSTS Ate ASSURED TO BE 10.50 /Ib Of PACT CARBON SOLIDS
COST (TEARS 1 TO 51: 1253,000 /YEAR
COST (YEARS S TO IS): 172,000 /TEAR
COST ITEMS 15 TO 301: 122,000 /TEAR



APPEND!( IABLE A-28 FACE 1

COMBINED ALTERNATIVE ANALYSIS - ALTERNATIVE 8: ACCESS RtiTRICTIONS NI7H RCRA CAP. GRCUNDnATER ISiL^TIDtt/mELnOU, LEAChAIE COLLECTION AN!) TREATMENT
SOIL INCINERATION AND CONSOLIDATION AT ECC

PRESENT NORTH I BASED ON ANNUAL CAPITAL COST) ANALYSIS

YEAR ANNUAL CAPITAL ANNUAL OU1 DISCOUNT RATE
COST 1 COST 1 101

0 Jit, 423,000
1 tl.3M.000 0.9090?
2 11,102,000 0.82645
3 $1,108,300 0.75131
4 $1,102,000 0.48301
5 $1,113,910 0.62092
6 1893,300 0.54447
7 1887,000 0.51316
8 1887,000 0.46451
9 18)3,300 0.4241

10 «904,910 0.38554
11 1887,000 0.35049
12 1893,300 0.31863
13 $887,000 0.28966
14 $887,000 0.7M33
15 $399,000 $905,210 0.23939
14 $714,000 0.21763
17 $714,000 0.19784
18 $720,300 0.17986
19 $714,000 0.16351
20 $733,910 0. 14864
21 $720,300 0.13513
22 $714,000 0.12285
23 $714,000 0.11168
24 $720,300 0.10153
25 $725,910 0.0923
24 $714,000 0.0"9i
:7 $720,300 0.07428
28 $714,000 0.04934
29 $714,000 0.04304
30 18,985,000 $740,210 0.05731

TOTAL OM PRESENT NORTH

TOTAL REPLACEMENT PRESENT NORTH

TOTAL PRESENT NORTH

NOTES:

1. DISPOSAL OF PRECIPITATION SLUD6E TO BE IN A SCRA
NO FUAT10N OF THE SLUD6E ASSUME TO BE REDUIRED

2. IF INCINERATION CF PACT SOLIDS A! $ 0.50 / Lfl.
IS REBU1REO, THE ADDITIONAL PRESENT NORTH
(NHICH IS Nil INCLUDED! IS :

THE PRESENT NORTH OF THE PACT SOLIDS DISPOSAL
IN A RCRA LANDFILL, TO K SUBTRACTED FROM
THE IOTAL PRESENT NORTH IS :

PRESENT
NORTH

$44,423,000
$1,209,999

$910,748
$832,677
$752,477
$441,649
$504,241
$459,173
$413,794
$378,849
$349,650
$310,885
$284,632
$256,928
$233,574
$312,215
$155,388
$141,258
$129,553
$116,744
$109,088
$97,334
$87,715
$79,740
173,132
$47,001
$59,912
$54,944
$49,509
$45,011

$557,352

$9,111,000

$410,000

$76,144,000

LANDFILL.

11,201,000

$Si,OOU

ANNUAL G I M CCSTS:

ANNUAL COSTS

MCN1TOAINS l$/SAMPL!NS ROUhl'l

MONITORING NELLS
LAfcOft - MONITORING WELLS
SURFACE NATER
SED1NENT
LABOR - SURFACE SAMPLES
AIR DUALITY MONITORING
FIELD BLANI.S

6RGUNDNATER
SURFACE NATER
SEDIMENT

DUPLICATES
6RDUNDNAIER
SURFACE NATER
SEDIMENT

SHIPPING CHAR6ES

$m

ANNUAL COSTS (SAKE EVERY YEAR, I/YRI

INCpFPTirMin^rtL i lun
KfU NAIU?FU&N[TKM. nNIHI CNWILC

CAP REPAIRS
FENCE MAINTENANCE
HON1N6

PUMP ELECTRICITY
LEACHATE COLLECTION SYSTEM
SROUNDNA7ER ISOLATION SYSTEM
6ROUNONAIER COLLECTION SYSTEh -ECC

TOTAL ANNUAL COSTS i$/)EAR)

NONANNUAL HAIKIEWiNCE i l / A C T I V l T Y )

REFURBISH SCREENS (EVER* 10 YEARS)
MGNITOFIM: NELL3
COLLECTION SYSTEh NELLi

GROUNDMATER/LEliCHATE COLLECTION
PUMP REPLACEHENT

EJECTOR REPLACEMENT (EVERY 3 lEARSi
FRENCH DRAIN iE;£i<Y 5 YEARS!
LEACHATE COLLECTION lEViRr 5 lEARi)
6ROUNDWTEP COLLECT-ELCIEVERl 5 VRSI

CLEtN TILE EYiTtf t ( [VERY 5 -EdRS)
LEACHATE COLLECIltW SlSTEM
GROUKDdATER ISOi-ATiOli brSTEd
C-ROUKONA!EI( LJllfCIiiN aYST-II! -ECC

FIRST
YEAR

229, WO
24,000
22,400
:5,6i-i

1,:C'3
1,400

11,21/0
:.BOO3,:oo
ii,:*

2. BOO
3,:oo
8,000

i^47,000

3,400

127,300
:,4oo

49,580

1,000
6,000

650

$192,000

It, I.'OU
<2,C'00

$o,3vu
11.660

1500
12,100

$2,B6ll
$2,750
12,700

AFTER
FIRST

YEAR

3U.80C'
12.0^0
22,400
25,400

1.200
1,400

4.4UU
2,800
3,20*

4,40:1
2,eoo
3,200
4,000

$118,001)

TREATMENT SYSTEM FLON RATE t
FIRST 5 YEARS

iNFLUEilT RUMFIN6
ELECTRICITY

PREC1P1IATICN SYSTEM
ELECTRICITI
SLUDGE HAUL INS
SLJD6E DISPOSAL

CKEHICAL USA6E
FERROUS SULFATE
ALUL!
FOLYMER

FACT SYSTEM
ELECTRIC!!*
SOL 1CS HALL! No
SOLIC'S DISPOSAL
CARBON USA6E

AIR COMPRESSOR
ELECTRICITY

MAINTENANCE
SUPERVISION
MONITORING
SAMPLE SHIPP1N6 CHARGES

OPERATING COST

TREATMENT S^TEM FLOU RATE i
YEARS 5 TO 15

INFLUENT PUMPING
ELECTRICITY

PRECIPITATION S Y S T E M
ELECTRICITY
SLUDEE HAULING
SLUDGE DISPOSAL

CHEMICAL USAGE
FERROUS SULFATE
ALML1
POLYMER

FACT SYSTEH
ELECTRICITY
SOLIDS HAULING
SOLItS DISFCSAL
CARBON USAGE

hlf LCHPnESSOh
ELECTMCITY

".SIKIENANCE
SUPERVISION
HPniTnfc'unnUrJl 1 URiHu
SArruE SHIFTING L.I^GES

UFERn!!!jG tJil

341 EPM -

980

~"1
79,150

141,600

SV3
:8,»25
9,983

:6.500
11,385
20,240
61,320

a,2w
250,540

, 93,960
33,600
2,400

$792,000

21! GFM -

980

f)->

36,675
65,200

407
ia,6?o
6.U4

"6 . ivi
:,:4o
:,760

12,110

&,2uO

25'J,5o:J
9:.ito
; ,ifi,,

.h'j

>' , '•;'

TREATMENT SYSTEM FLQK RATE ! i iH
AFTER 15 >E»rtS

INFLUENT PUMPING
ELECTRICITY \L\

PSEClF:TATIii!i iiiTErt
E L E C T R I C I T Y :r
SLUDGE HAUL I Mo :,:7i
SLuC&E DiifJEA. *,• ••:

Ch£ft!CAL USAGE
FEMiOuS S'JLFrtTE ;:
ALI.ALI ;,'.%,'
FflLIMER It;

PACT SVoTEr
E L E C T R I C I T Y !,>.'
SQL ICS HAJliUG «.
SflLIDS BISFiiiAL I,?;-
CAStON L'SAtt i.ttn

AIR CliMPfEiSSf
ELECIRIC1IY :.LU:

ftAINTENANCE .;• .iv
SUFERVISIDti 9:.^:i
MONITORING ;:,iOi;
SAMPLE SHIFriNb CHrf.GE; 2,40')

OPERATIC CGSi M.S. •..;••



APPEND!! TABLE A-29 RASE 1

COMBINED ALTERNATIVE ANALYSIS - ALTERNATIVE 9: ACCESS RESTRICTIONS KITH RCRA LANDFILL

DESCRIPTION

DIRECT CAPITAL COSTS

1. REMOVE CREEK AND LEACHATE SEDIMENT

EICAVATE
MCKflU EICAVAT10N

MATERIAL
PLACEMENT

ESTABLISH VEGETATIVE COVER
SOIL
HYDROSEED

SUBTOTAL

2. REROUTE F INLET CREED AM UNNAMED DITCH

EICAVATE HEN CREEK BED
RIPRAP

SUBTOTAL
3. MONITORING PR06RAM

MONITORING NELLS
11 - UPPER 6LACIAL TILL
1! - MID-DEPTH
2 - DEEP SAND AND GRAVEL

PIEZOMETERS
2 - UPPER GLACIAL TILL
2 - IID-DEPTH

SUBTOTAL
4. CONSTRUCTION OF RCRA LANDFILL

A. SITE PREPARATION

CLEAR I GRUB HOODS
CLEAR MEDIUM tRUSH
EXCAVATION
PRELIM. SITE GRADING
COMPACT SUD6RADE

SUBTOTAL
B. BERK CONSTRUCTION

FILL
REQUIRED VOLUME
AVAILABLE VOLUME ( FROM EICAV )
IMPORT VOLUME
PLACE AND COMPACT

TOPS01L
HVDROSEED1N6

SUBTOTAL
C. RCRA MULTILAYER LINER

1 FT. SAND
EICAVATE i HAUL
BACKFILL

2 FT. CLAY
EICAVATE I HAUL
BACKFILL

GEOTEITILE
SYNTHETIC HEHBRANE
LEAK DETECTION, COLLECTION SYSTEM
1 FT. SAND
EICAVATE I HAUL
BACKFILL

QUANTITY

4200
4000
4000

6800
61200

3255
540

320
490
350

40
70

25
430000
1900000
430000
2BOOOO

1800000
1900000
-52000
1800000
47000

1260000

86000
86000

210000
210000
620000
310000
66000

86000
B6000

UNIT

CY
CY
CY

CY
SF

CY
CY

LF
LF
LF

LF
LF

Ac
SY
CY
SY
CY

CY
CY
CY
CY
CY
SF

CY
CY

CY
CY
SY
SY
SY

CY
CY

UNII
PRICE

8
10
5
5

0.03

20
74

60
60
75

60
60

1250
0.36
3.43
0.71
1.81

10.55
2.75
(

0.03

8
3

10
7

1.5
1.8
0.80

8
T

TOTAL

•

33,600
40,000
20,000

34,000
1,836

65,100
39,940

19,200
29,400
26,251

2,400
4,200

31,250
134,800

6,517,000
305,300
506,800

1548,600)
4,950,000
235,000
37,800

636,(/uO
258,000

2,1(10,000
630,000
930,000
556,006
68,800

688,000
258,000

t!29,000

1105,000

181,000

17,515,000

(4,674,000

ASSUMPTIONS
===========s=====s«s=t===ss=ss=x3==srz=s==::======

EICAVATE SAND i GRAVEL (NET)
CLAY BACKFILL
300' HAUL, 4* LIFTS, 4 PASSES

ONSITE TILL. EICAVAIE, HAUL, BACKFILL
HYDRAULIC SPREADER

4300 FT. REROUTED

TILL, EICAVATE AND HAUL

SHALLW_- HOLLO* STEH AU6ER

DEEP, DOUBLE CASING, TILL NELL ADJACENT TO N. DEEP NELL

SHALLON - HDLLON STEM AUGER

EQUIVALENT OF 25 ACRES OF HOODED AREA OVER SITE

EICAVAT10N FROM DTK PROGRAM, ELEV 900
FINE GRADE
THREE PASSES

THESE VALUES ARE FROM A CUT AND FILL CALCULATION
PROGRAM, DTK

FESCUE, HYDRAULIC SPREADER

TREVIRA
30 til PVC



APPEND 11 TABLE A-29 PA6E 2

COMBINED ALTERNATIVE ANALYSIS - ALTERNATIVE 9: ACCESS RESTRICTIONS KITH SCM LANDFILL

DESCRIPTION

DIRECT CAPITAL COSTS

GEOTEIT1LE
SYNTHETIC MEMBRANE
LEACHATE COLLECTION, REMOVAL SYSTEM
' EltAVA?! t HAUL
MCKFILL

SUBTOTAL
D. HOVE EIISTING CONTAMINATED SOIL AND

LANDFILL CONTENTS

MOBILE TESTING LAB
EICAVATION
TRANSPORTATION
PLACEMENT/COMPACTION

SUBTOTAL
E. BACKFILL EICAVATED LANDFILL

BACKFILL LANDFILL TO LINER ELEVATION
BACKFILL SITE OF SOIL EICAVATION
MCKFILL
TOPSOIL
NYBROSEED

SUBTOTAL
F. RCRA MULTILAYER CAP

DRAINAGE LAYER
EICAVATE I HAUL
BACKFILL

CLAY LAYER
EICAVATE 1 HAUL
BACKFILL

GEOTEITILE
SYNTEHTIC MEMBRANE
SAM) LAYER
EICAVATE 1 HAUL
MCKFILL

ESTABLISH VEGETATIVE COVER
TOPSOIL
HYMOSEED

SUBTOTAL

RCRA LANDFILL SUBTOTAL

5. ACCESS RESTRICTIONS
FENCING
GATE
SIGNAGE

SUBTOTAL

CONSTRUCTION SUBTOTAL

6. CONTINGENCIES

MOBILIZATION/DEMOBILIZATION 17 Ii
HEALTH AND SAFETY !5 I)
BID CONTINGENCIES 115 II
SCOPE CONTINGENCIES (35 :>

CONSTRUCTION TOTAL

7. OTHER

QUANTITY

620000
310000
86000
86000
86000

I
4100000
4100000
4100000

28UOOO

1700000
56467

1524600

96000
96000

190000
188148
580000
290000

96000
96000

96000
2610000

8700
2
60

UNIT

SY
SV
Ac
CY
CY

LS
CY
CY
CY

CY

CY
CY
SF

CY
CV

CY
CY
SY
SY

CY
CY

CY
SF

LF
EA
EA

UNIT
PRICE

1.5
1.8
1.80
8
3

8000
1.4
2

1.6

6

6
5

0.03

a
3

10
3

1.5
1.8

8
3

5
0.03

12
2000
33

TOTAL

930,000
558,000
154,800
686,000
258,000

8,000
5,740,000
8,200,000
6,560,000

1,680,000

10,200,000
282,333
45,738

768,000
288,000

1,900,000
564,444
870,000
522,000

768,000
288,000

480,000
78,300

104,400
4,000
1,980

4,244,000
3,031,000
1,094,000
21,219,1)00

18,768,000

$20,508,000

112,208,000

16,527,000

160,200,000

tllo,000

160,625,000

198,213,000

ASSUMPTIONS

TREVIRA
30 ill PVC

ADD 30 1 TO HANDLING COSTS FOR MS

FRONT-END SETUP COST. USE EPA EQUIPMENT
2.5 It FRONT END LOADER I 1 DOZER PER LOADER )
20 CY DUMP TRAILER
SHEEPSFOOT ROLLER I 1 DOZER PER 2 ROLLERS I

COMMON FILL TO ELEVATION 910
FILL TO EIISIIN6 ELEVATION, SOUTH SIDE OF LANDFILL
COMMON FILL

FESCUE, H1DRAULIC SPREADER

1.5 FT. THICK SAND AND GRAVEL, COMPACTED

2 FT. THICK, COMPACTED

2 LAYERS OF POLYPROPYLENE
30 MIL. PVC
USE ONSITE SOIL (COMMON EARTH)

ONSITE TILL, EICAVATE, HAUL, AND BACKFILL
FESCUE, HYDRAULIC SPREADER

6' CHAIN LINK KITH BARBED HIRE

1 SIGN EVERY 150 FT. ALON6 FENCE
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APPEND!! TABLE A-Jl PA6E 1

COMBINED ALTERNATIVE ANALYSIS - ALTERNATIVE 9

DESCRIPTION
55S=;ss=: ====== =;s:zs=3s:zx=x ===============:

DIRECT DURATION AND MAINTENANCE COSTS

1. HONITORIN6 (I/SANPL1* ROUND!

MONITORING NELLS
LABOR FOR NDNITOR1N6 NELLS
SURFACE HATER
SEDIMENT
LABOR FOR SURFACE SAMPLES
AIR SUAL1TY MON1TORINE
FIELD BLANKS

&ROUNWAIER
SURFACE HATER
SEDIMENT

DUPLICATES
6ROUWNMTER
SURFACE HATER
SEDIMENT

SHIPPING CHAREES

2. SAMPLING DURIN6 EICAVATION (I/YEAR)

LABOR FOR SOIL SANPLIN6
LAMRATORY TECHNICIAN

3. INSPECTION tl/YEARI

SITE INSPECTION

4. OTHER MAINTENANCE (t/VEAR)

REFURBISH NELL SCREENS
NON1TORIN6 NELLS

CAP REPAIRS (ANNUAL)
EROSION CONTROL
FREEZE/THAN REPAIRS

HONING
FENCE MAINTENANCE
CAP REPAIRS K/REPAIRI

FINE SURFACE BRADIN6
zsszs===x.H**3*»sssssBcs=;z=================:

ACCESS R

6UAMT1TY
=:====£===

41
4
B
8
1
1
1
T
A

1
1
1
1
X

1
1
1

1
1

1

1

65
85esi

280720
=====3=2==

.STR1

UNIT

EA
DAY

EA
EA

DAY
LS
LS
EA
EA
EA
EA
EA
EA
EA
LS

LS
LS

LS

LS

AC
AC
AC
LS

5Y
= Z£=

:iiONS itf!

UUIT
PSICE

1400
1000
1400
1400
400
700
700

1400
1400
1400
1400
1400
1400
1400
2000

38400
74800

1800

5000

225
225
470

3400

1
========

H UNSITE RCRA LANDFILL

TOTAL COS!

FIRST AFTER
YEAR FIRST

YEAR

2iV,4CO 30,800
24,000 12,000
22,400 22,400
25,400 25,600

1,200 1,200
1,400 1,400
1,400 1,400

11,200 4,400
2,800 2,800
3,200 3,200
3,200 3,200

11,200 4,400
2,800 2,800
3,200 3,200
8,000 4,000

36.400
74,800

3,400

5,000

19,125
19,125
54,950
3,400

2B0.720

ASSUMPTIONS

QUARTERLY FOR 1ST VR., SEH1 -ANNUALLY THEREAFTER
FOR SROUNIjyATER. OTHERS SEIII-ANNUALLY
14 HELLS AFTER FIRST YEAR, IllOO/ttLL
1 El, 2 TECH'S 4 DAYS
1 El, 2 TECH'S 4 DAYS

1 El. 1 TECH, 1 (AY , SEdl-AWiUALLV
Hnu, OVi - 1EI, 1 IECH, 1 DAY , SEH1 -ANNUJiLLY
Hnu. OVa - 1 £3, I TECH, 1 DAY , SEIII-ANNUALLY
WOO/NELL AFTER 1 YEW*
JHOO/NELL AFTER 1 YEAR

11100/UELL AFTER 1 YEAR
•1100/KELL AFTER 1 YEAR

3 SAMPLES/COOLER - IIOO/CDDLER

1 TECH. FULL T1HE, FIRST 5 YEARS
2 TECH'S FULL TIDE, FIRST 5 YEARS

1 El, 1 TECH, 3 DAYS, TNICE PER YEAR

CLEAN EVERY 10 YRS. 2 kEEKS LABOR, 2 PEOPLE

EVERY 10 YEARS



APFENOH TABLE A-32 PAGE 1

COHB1NEII ALTERNATIVE AWL ISIS - ALTERNATIVE Y: ACCESS REiTKICTIQItS «l!rt RCRrt

PRESENT HQRTH (BASED ON ANNUAL CAPITAL COST) ANALYSIS

YEAH ANNUAL CAPITAL
COST I

0 4104,824,000

2
J
4
5
&
7
8
9

10
11
12
13
14
IS
It
17
18
H
20
21
22
23
24
25
26
27
28
29
30 $6,527,000

TOTAL DIM PRESENT NORTH

TOTAL REPLACEMENT PRESENT

TOTAL PRESENT NORTH

ANNUAL Otlt
COST t

1564.000
1335,000
1555,000
$335,000
•335,000
$220 000
$220,000
1220,000
{220,000
1506,720
1220,000
1220,000
$220,000
1220,000
1220,000
$220,000
$220,000
$220,000
«220,000
$506,'-)
$220,000
$220,000
$220,000
$220,000
$220,000
$220,000
$220,000
$220,000
$220,000
$506,720

NORTH

DISCOUNT RATE
101

0.90909
0.82645
0.75131
0.68501
0.62092
0.56447
0.51316
0.46651
0.4241

0.38SS4
0.35049
0.51663
0.28966
0.26333
0.23939
0.21763
0.19784
0. 17986
0. 16351
0.14864
0.13513
0.12285
0.11168
0.10153
0.0923

0.08391
0.07628
0.06934
0.06304
0.05731

PRESENT
NORTH

$104,824,000
•512,727
$276,8U
$251,689$228,608
$208,008
$124 183
$112,895
$102,632
$93,302

$195,361
$77,108
$70,099
$63,725
$57,953
$52,666
$47,879
$43,525
•39,569
$35,972
$75,319
$29,729
$27,027
$24,570
$22,337
$20,306
•18,460
•16,782
•15,255
$13,869

•403,102

$:,e88,ooo
$374,000

•108,086,000

ANNUAL CDS IS

NOkiTjRINfc U/SAHFlING ROUND)

nC'NITORlNG kElLj
LABOR - hONITORINb HELLS
SURFACE HATER
SED1HEN!
LABOR - SURFACE SAKPLES
AIR DUALITY MONITORING
FIELD BLANKS

6ROUNONATER
SURFACE HATER
SEDIHENT

DUPLICATES
GROUNONATER
SURFACE NATER
SEDIHENT

SHIPPING CHARGES

EICAV. SAMPLING (1SI 5 YRS)

$/YR (ClUARTERLY - 1ST YEAR)
$/YR 1SEHI -ANNUALLY YEARS 2 THnU 5;
$/YR (SEHI-ANNUALLY AFTER 5 YEARS)

ANNUAL COSTS (SAKE EVERY YEAR, $/YRI

INSPECTION
GEN. NAINFENANCE

CAP MAINTENANCE
FENCE M1NTENANCE
HCHING

IQlML fiKNUt. COSTS l$/VEARi

NONANKUAL NA1NIENANCE K/ACUUITV)

RCRA CAP
CAP REPAIRS (EVERY 10 YEARS 1

NONlTORhG SVSTEf t
REFURBISH SCREENS (EVERY 10 YEARS)

F1F.ST
YEAR

2:»,yjo
24,000
22,400
25,600

1,200
1,400

u,:oc>
2,800
3,200

n,:oo
:.BJO
!,200
8,000

115,200

•462, 000
1133,000
•116,000

3,600

36,250
3,600

5c,*50

•102,000

•230,720

$6,000

AFTER
FIRST

(EAR

30.800
12,000
22,400
25,oOO

1,200
1.40U

4,400
2,800
3,200

4,400
2.300
3i 200
4,000



Appendix B
DISTRIBUTION OF ALTERNATIVE COSTS

BETWEEN ECC AND NSL
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Appendix B
DISTRIBUTION OF ALTERNATIVE COSTS BETWEEN ECC AND NSL

Distribution of CAA Alternative costs between ECC and NSL
was included for purposes of cost recovery. During nego-
tiations with potential responsible parties (PRP's) or dur-
ing possible court action, EPA will need to assign remedial
action costs to ECC PRP's and to NSL PRP's. The cost break-
downs presented here are believed to be based on a reason-
able methodology, given the existing data and understanding
of the site. Distribution of costs for the selected reme-
dial action should be re-evaluated following final design
since additional data on the site and more accurate cost
estimates will be available at that time.

The methodology for distribution of costs of the CAA alter-
natives between ECC and NSL are discussed below for each
alternative. Where components appear in more than one
alternative, the cost breakdown is discussed only for the
first alternative in which it appears. Cost items referred
to in this appendix are presented in the detailed cost tables
of Appendix A.

Costs were distributed to the two sites based on the phys-
ical dimensions of the sites. Costs of components remediat-
ing groundwater contamination in the southwestern corner of
the site, where the contaminant source could be either ECC
or NSL, were divided equally between the sites.

Contingency estimates are applied at the same percentage
used for the CAA alternative unless noted otherwise. Ser-
vices during construction and engineering design costs are
distributed based on the site's proportion of the CAA con-
struction total, unless noted otherwise.

ALTERNATIVE 2

1. STABILIZE LAND SURFACE

Preliminary Grading on NSL. Grading is limited to NSL.
100 nercent of cost assigned to NSL.

Runoff Control. Construction of new iitches is entirely
on NSL. 100 percent of cost assigned to NSL.

Soil and Vegetative Cover. Area of cover includes ECC
and NSL. Distribute cost based on area of sites. ECC
area equals 3.6 acres. NSL area equals 70 acres.
Assign 5 percent of cost to ECC and 95 percent to NSL.

Access Roads. Access road improvements limited to NSL.
100 percent of cost assigned to NSL.
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2. REMOVE CREEK AND LEACHATE SEDIMENT

All sediment removed is upgradient of ECC and, there-
fore, is attributable to NSL. 100 percent of cost
assigned to NSL.

3. REROUTE FINLEY CREEK AND UNNAMED DITCH

Cost of relocating unnamed ditch from between the sites
is split equally between ECC and NSL. Also, relocation
of 600-foot section of Finley Creek south of ECC is
split equally between the sites. The remaining
1,600 feet is assigned to NSL. This results in 26 per-
cent of cost assigned to ECC and 74 percent to NSL.

4. MONITORING PROGRAM

Capital Costs. Installation costs of four monitoring
wells assigned to ECC (two wells onsite and two wells
immediately west of the site). Costs of five wells
south of ECC split equally with NSL. The remaining
17 wells and 4 piezometers are assigned to NSL. Results
in 12 percent of cost assigned to ECC and 88 percent to
NSL.

Operation and Maintenance. Sampling and analysis costs
for five monitoring wells assigned to ECC. Sampling
and analysis cost of five wells south of ECC split
equally between ECC and NSL. Costs associated with the
remaining 31 wells assigned to NSL. Eighteen percent
of groundwater monitoring cost assigned to ECC and
82 percent to NSL.

Sampling and analysis costs of six surface water and
sediment locations split equally between ECC &nd NSL.
Costs of two remaining locations assigned to NSL. This
results in 38 percent of costs assigned to ECC and
62 percent to NSL.

Air monitoring costs split equally between ECC and NSL.

These breakdowns result in 24 percent of the monitoring
program operation and maintenance cost assigned to ECC
and 76 percent to NSL.

5. LEACHATE COLLECTION SYSTEM

Leachate collection system is attributable solely to
NSL.

6. LEACHATE TREATMENT

Leachate treatment is attributable solely to NSL.

B-2



7. ACCESS RESTRICTIONS

Costs distributed based on linear feet of fence. Length
of fence on north, west, and south boundary of ECC is
1,300 feet. Total fence length is 9,300 feet. Assign
ECC 14 percent of cost and NSL 86 percent.

CONTINGENCIES AND INDIRECT COSTS

Distributed as per general methodology discussed earlier.

ALTERNATIVE 3

(See Alternative 2 for duplicate components)

3. ECC SITE WORK

ECC site work is attributable solely to ECC.

5. RCRA CAP CONSTRUCTION

Preliminary Grading. Preliminary grading on NSL only.
Cost is 100 percent attributable to NSL.

Cap Construction. Cost of gas collection layer is
100 percent attributable to NSL, because it is not
needed at ECC. Remainder of cap construction cost is
distributed based on cap area. ECC assigned 5 percent
of remaining cost and NSL 95 percent, per respective
site areas (see Alternative 2; 1. Stabilize Land Sur-
face) .

Vegetative Cover.
NSL 95 percent.

ECC assigned 5 percent of cost and

ALTERNATIVE 4

(See Alternatives 2 and 3 for duplicate components)

5. MONITORING PROGRAM

Capital Costs. See Alternative 2.

Operation and Maintenance Costs. Sampling and analyses
costs of groundwater monitoring the same as Alterna-
tive 2 for year 1. Costs for years 2 through 30
assigned as follows: one well assigned to ECC (west of
site) and five wells (four wells south of site and one
background well) split equally between sites. Remain-
ing eight wells assigned to NSL. This results in
25 percent of groundwater monitoring costs assigned to
ECC and 75 percent to NSL for years 2 through 30. Sur-
face water, sediment and air monitoring costs assigned
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as in Alternative 2. Resulting operation and mainte-
nance costs of overall monitoring program result in ECC
with 31 percent of cost and NSL 69 percent.

6. GROUNDWATER INTERCEPTION

Costs associated with two of the six extraction wells
assigned to ECC (located near southwest corner of ECC).
Costs of next two wells south of ECC split equally
between the sites. Remaining two wells assigned to
NSL. French drain interception south of NSL assigned
to NSL. This results in 10 percent of costs of ground-
water interception assigned to ECC and 90 percent to
NSL.

8. GROUNDWATER COLLECTION - ECC

All costs assigned to ECC.

9. GROUNDWATER/LEACHATE TREATMENT

Several methodologies were considered for distribution
of treatment costs.

Methodologies involving assigning cost based on treat-
ment flowrate or contaminant loading rates were con-
sidered but rejected for the following reasons:

o A portion of contaminated groundwater from NSL may
migrate beneath ECC and pick up additional contam-
inants, making it difficult to assign contaminant
loading rates to one site or the other.

o Contaminated groundwater in the southwest portion
of the site may be from either site. Assigning
contaminant loading or flowrates between the sites
is difficult in this area.

o Treatment of ECC groundwater was considered neces-
sary for organics removal only in the ECC FS Report,
while NSL groundwater requires metals and organics
removal. Assignment of all metals removal costs
to NSL would be appropriate. However, since the
ECC groundwater becomes comingled with NSL contam-
inated groundwater prior to entering the collec-
tion system, treatment for metals removal is nec-
essary for flow from both sites. Technical justi-
fication for assignment of this additional cost to
ECC or NSL is not clear.

o Capital and operation and maintenance costs for
removal of organics is higher on a per gallon
basis for the PACT system versus the GAG system
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considered appropriate for ECC groundwater in the
ECC FS Report. Using the unit cost of organics
removal for the PACT system for removal of organ-
ics originating from ECC would result in an exces-
sive cost assigned to ECC.

Because of these considerations it was decided a more sim-
plistic but reasonably equitable distribution of costs was
justifiable. This method involves assigning costs of the
CAA treatment system in the same proportion as the costs of
treatment systems considered appropriate in the respective
ECC and NSL FS's.

Capital Costs. The capital cost of groundwater treatment
for ECC FS Alternative 4 is $157,000. The capital cost of
groundwater and leachate treatment of NSL Alternative 4 is
$1,803,000. The ECC cost is 8 percent of the summed costs
of treatment and NSL is 92 percent. These percents are then
applied to the CAA treatment system costs.

Operation and Maintenance. The annual average operation and
maintenance cost of groundwater treatment for ECC FS Alter-
native 4 is $78,000. The cost of NSL Alternative 4 treat-
ment is $658,000. The ECC operation and maintenance cost is
11 percent of the summed total and NSL is 89 percent.

ALTERNATIVE 5

(See Alternatives 2, 3, and 4 for duplicate components)

5. RCRA CAP CONSTRUCTION

Cap Construction. Cost of gas collection layer is
100 percent attributable to NSL. Remainder of cap con-
struction cost is distributed based on cap area as in
Alternative 3. Cost of additional 3 acres of cap to
the south of ECC in Alternative 5 is split equally
between ECC and NSL. This results in 7 percent of
total cap cost assigned to ECC and 93 percent to NSL.

6. GROUNDWATER INTERCEPTION

Costs associated with 300 feet of intercepting drain
assigned to ECC (Section nearest ECC). Cost of next
300 feet split equally with NSL. Remaining 2,500 feet
south of NSL assigned to NSL. This results in 15 per-
cent (450 feet/3,100 feet) of cost assigned to ECC and
85 percent to NSL.

8. GROUNDWATER/LEACHATE TREATMENT

Capital and operation and maintenance costs distributed
as in Alternative 4. Capital cost distributed

B-5



8 percent to ECC and 92 percent to NSL. Operation and
maintenance cost distributed 11 percent to ECC and
89 percent to NSL.

ALTERNATIVE 6

(See previous alternatives for duplicate components)

6. GROUNDWATER ISOLATION

Cost of French drains divided between sites based on
length of drain. One thousand feet of drain to the
north and west of ECC assigned to ECC. Seven hundred
feet of drain south of ECC split equally between the
sites. This results in 25 percent of the cost of
drains assigned to ECC and 75 percent to NSL. Cost of
extraction wells assigned solely to NSL. As a percent
of total groundwater isolation costs, ECC was assigned
16 percent and NSL 84 percent.

9. GROUNDWATER/LEACHATE TREATMENT

Capital and operation and maintenance costs distributed
as in Alternative 4. Capital cost distributed 8 per-
cent to ECC and 92 percent to NSL. Operation and main-
tenance cost distributed 11 percent to ECC and 89 per-
cent to NSL.

ALTERNATIVE 7

(See previous alternatives for duplicate components)

10. SOIL VAPOR EXTRACTION

Soil vapor extraction of ECC soils only. All costs
assigned to ECC.

ALTERNATIVE 8

(See previous alternatives for duplicate components)

10. SOIL INCINERATION

Soil incineration of ECC soils only. All costs assigned
to ECC.

B-6



ALTERNATIVE 9

(See previous alternatives for duplicate components)

4. RCRA LANDFILL

Cost of RCRA landfill divided based on excavated volume
of contaminated soil or landfill contents. Volume of
ECC-contaminated soil is 150,000 cubic yards. Total
ECC and NSL volume is 4,400,000 cubic yards. ECC allo-
cated 3 percent of total cost (150,000 cy/4,400,000 cy)
and NSL 97 percent.

GLT655/1
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Appendix C
GROUNDWATER COLLECTION SYSTEM ANALYSIS
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INTRODUCTION

Detailed analyses of the groundwater system at the site are
presented in the ECC FS (Appendix B: Groundwater Collection
System Configuration Calculations) and the NSL FS (Appendix B:
Groundwater Analysis). Estimates of flows for the combined
alternatives were modified from the estimates in the ECC and
NSL Feasibility Study reports.

ALTERNATIVE 2

The flow for Alternative 2 will be due to percolation
through the landfill surface which will result in the
generation of leachate. The leachate collection system for
this or any of the combined alternatives does not extend
around the ECC site. Therefore, the rate of leachate
generation for this alternative will be the same as for NSL
Alternative 2, or 40 gpm.

ALTERNATIVE 3

The flow for Alternative 3 will be due to drainage of
leachate from the landfill for the first 5 years as the RCRA
cap is constructed, and to percolation through the RCRA cap
after 5 years. The flows will be the same as for NSL
Alternative 3: 40 gpm for the first 5 years and 5 gpm after
that.

ALTERNATIVE 4

The flow for Alternative 4 has three components:

o Leachate generation through the landfill surface

o Flow to a groundwater collection system along the
south and southwest boundaries of the site

o Flow to closely spaced French drains in the till
unit above the sand and gravel lens at the ECC
site.

The rate of leachate generation will be the same as for
Alternative 2, or 40 gpm. The groundwater collection system
will be similar to that for NSL Alternative 4. The configu-
ration of the French drain along the south boundary of the
site will be the same as for NSL Alternative 4, and there-
fore the flow to the drain will be the same (23 gpm).
Groundwater extraction from the sand and gravel lens at the
southwest portion of the site can be accomplished using the
six wells pumping at 11 gpm each included in NSL Alternative 4,
except that the wells would be located southwest of the ECC
site to intercept groundwater before it discharges to Finley
Creek. The flowrate from the wells would be the same as for
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NSL Alternative 4, or 66 gpm. A rate of 8 gpm was estimated
in the ECC FS for flow to the closely spaced French drains.

The resulting total flow for Alternative 4 is approximately
140 gpm, which consists of 40 gpm from leachate generation,
90 gpm from the groundwater collection system, and 8 gpm
from the French drains at the ECC site.

ALTERNATIVE 5

The flows for Alternative 5 have two components:

o Leachate generation through the landfill surface

o Flow to a groundwater collection system along the
south and southwest boundaries of the site.

The rates of leachate generation will be the same as for
Alternative 3: 40 gpm for the first 5 years as a RCRA cap
is placed on the landfill surface and leachate drains from
the landfill, and 5 gpm after the first 5 years.

The groundwater collection system will be similar to that in
Alternative 4 with one exception. A subsurface drain will
be used in the sand and gravel lens in the southwest portion
of the site instead of extraction wells, and the south side
of the drain will be lined with an impermeable barrier to
minimize flow to the drain from Finley Creek. It is esti-
mated that the flow to the drain without the barrier would
be the same as to the extraction wells (66 gpm), but that
placement of the barrier will cut the flow in half (to
33 gpm). Therefore, flow to the groundwater collection
system in Alternative 5 would be approximately 60 gpm
instead of the 90 gpm in Alternative 4.

The resulting flows for Alternative 5 will be 100 gpm for
the first 5 years (40 gpm for leachate generation and 60 gpm
from the groundwater collection system), and 65 gpm after
5 years (5 gpm from leachate generation and 60 gpm from the
groundwater collection system).

ALTERNATIVE 6

The flows for Alternative 6 have three components:

o Leachate generation through the landfill surface

o Flow to a groundwater collection system around the
periphery of the site

o Flow to closely spaced French drains in the till
unit above the sand and gravel lens at the ECC
site.
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The rates of leachate generation will be the same as for
Alternative 3: 40 gpm for the first 5 years as a RCRA cap
is placed on the landfill surface and leachate drains from
the landfill, and 5 gpm after the first 5 years.

The flow to the closely spaced French drains at the ECC site
will be due to percolation through the RCRA cap. If it is
assumed that percolation will occur at a rate of 1 in/yr
(0.0000012 gpm/ft2) through a cap with an area of 6.5 Ac
(283, 140 ft2), then the percolation rate, Q, can be
estimated as:

Q = (0.0000012 gpm/ft2)(283, 140 ft2)
= 0.34 gpm

A value of 0.5 gpm was used for flow to the ECC French
drains.
The flow to the groundwater collection system in Alterna-
tive 6 will be similar to that in NSL Alternative 6, except
that the length of the French drain encircling the site will
be approximately 450 feet longer so that the drain may
extend around the ECC site. The drain extension will occur
in materials that are hydrogeologically similar to those in
drain segment 6 of NSL Alternative 6.

Drain segment 6 is approximately 1,000 feet long and has an
estimated total flow of 67 gpm, or 0.067 gpm/ft. If the
segment is extended 450 feet, then the increase in flow, dQ,
over that estimated for NSL Alternative 6 will be:

dQ = (450 ft)(0.067 gpm/ft) = 30 gpm

Therefore, the flow to the groundwater collection system in
Alternative 6 will be 30 gpm greater than that estimated for
NSL Alternative 6, or approximately 200 gpm. The flowrate
to the groundwater collection system while the water table
beneath the site is being lowered will be the same as for
NSL Alternative 6, or approximately 100 gpm.

The resulting flows for Alternative 6 will be 340.5 gpm for
the first 5 years (40 gpm from leachate generation, 0.5 gpm
from the ECC French drains, 100 gpm from the lowering of the
water table beneath the site, and 200 gpm from the ground-
water collection system), and 205.5 gpm after 5 years (5 gpm
from leachate generation, 0.5 gpm from the ECC French
drains, and 200 gpm from the groundwater collection system).

ALTERNATIVES 7 AND 8

Flows for Alternatives 7 and 8 will be the same as for
Alternative 6.

GLT655/22
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